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EXAMINATIONS OF INSTITUTE CLASSES. 

The Council desires to call the attention of the Institu- 
tions in Union to certain alterations which have been 
made in the " Memorandum respecting the proposal to 
examine and grant diplomas to students of the classes in 
Institutions in Union with the Society of Arts," lately 
issued. Prom a considerable correspondence which has 
taken place in reference to tho list of subjects, it appeal's 
that somie misapprehension has existed, and the altera- 
tions have been made with a view of explaining more 
fully the meaning and intention of the Council. 

In the place of the list of subjects, the paragraph pre- 
ceding the list of subjects, and the subsequent paragraphs 
explanatory of them, the following is now substituted: — 
" The following list of subjects for examination was 
brought under the consideration of the Conference in July, 
1854, and is now put forth with a view to indicate the 
extent to which it is hoped that the progressive improve- 
ment of the Institutions, and the development of popular 
education, may render it requisite to provide for the exa- 
mination of candidates. The Council has no expectation 
that for some time to come the Institutions . will be 
prepared to present well-qualiiied rtindidates for Exami- 
nation in many of the following subjects, but, in the 
meanwhile, arrangements will be made for examination 
in such subjects as may be taught in the Institutions, and 
it is hoped that the range of subjects may be enlarged 
in each succeeding year. 
" 1. Mathematical Sciences. 
" 2. Experimental Sciences. 
" 3 . Sciences of Observation. 
" 4. Mechanical Sciences. 
" 5. Social Sciences. 
" 6. Moral and Metaphysical Sciences. 
" 7. Fine Arts. 
" 8. Literature. 

" Under the first head are included Arithmetic, with 
its application to Book-keeping and Accounts, Geometry, 
Algebra, Trigonometry, with their application to Land- 
surveying and Navigation, Mechanics, Hydrostatics, 
Pneumatics, Optics, and Astronomy. 

" Under the second. Chemistry, Laws of Heat, Light, 
Electricity, Magnetism, Metallurgy, Photography, ifcc, 
and the Mining.Manufacturing, and Agricultural Processes 
dependent on them. 

" Under the third. Geography, Geology, Minera- 
logy, Zoology, Comparative Anatomy, Physiology, 
Botany, Meteorology and Microscopical Observation, &c., 
iuid tlie Mining, Manufacturingand Agricultural Processes 
(including Management of Stock) dependent on them. 
_ " Under the fourth. Machinery, Engineering Construc- 
tion, Economy of Materials and Labour in Construction, 
Architectural Construction, (including buildings for 
dwellings, manufacturing, farming, and other purposes). 
Naval Architecture, <fcc. 

Under the fifth. Economy of Trades, Manufactures and 
Commerce, Political Economy, Domestic Economy, and 
Social Science, &c. 

" Under the eighth. History, Grammar, Composition, 
Flench, German, Italian, &c." 



LIST OF LECTURERS. 
For the third time the Secretary begs to acquaint the 
lostitutions that tho name of Mrs. Butler, 3, Oakley- 
square, Regeut's-park, was insened in error in the List of 
Lecturers. The Highgate Literary and Scientific Insti- 
tution nominated 31 is. Fanny Butler, late Mrs. Fanny 
Eemble, whose address is, care of John Mitchell, Esq., 
Old Bond-street, London. 



INTERNATIONAL CODE OF COMMERCIAL ' 
LAW. 

It having been brought before the notice of the Council, 
that the question of holding in Paris, during the Ex- 
hibition next year, a congress of deputies from all nations, 
to discuss the importance of an International Code of Com- 
mercial Law, was now under tho conbideratiou of the 
French Government : 

It was Resolved, That the Council considers the holding 
of the Universal Exhibition at Paris, in 1855, affords a 
favourable opportunity for discussing the Improvement of 
International Commercial Law, and will forthwith seek 
the opinion and co-operation of the Chambers of Com- 
merce of the United Kingdom on the subject. 

Ordered, That the Secretary eommunicate the foregoing 
resolution to his Excellency the French Ambassador in 
London, and a request that he will bring it before the 
notice of the French Government. 

Ordeied, That the Secretary communicate the foregoing 
resolution to the Chambers of Commerce, asking for their 
opinions on the subject, and whether, in tho event of 
their opinions being favourable, they will be disposed to 
send a representative to Paris to take part in the discussion. 



SIXTH ORDINARY MEETING. 

Wednesday, December 20, 1854. 

The Sixtli Ordinary Meeting of the One 
Hundred and First Session, was held on Wed- 
nesday evening, the 20th instant, Henry Cole, 
Esq., O.B., Vice-President, in the chair. 

The following Candidates were balloted for, 
and duly elected ordinary members : — 

Burke, Edmund. | Griffiths, Frank. 

Young, John. 

The paper read was 

ON THE NEW BANK OF ENGLAND NOTE, 
AND THK SUBSTITUTION OF SURFACE- 
PRINTING FROM ELECTROTYPES FOR COP- 
PER-PLATE PRINTING. 

By Alfked Smee, F.R.S., Surgeon to the Bank op 
England. 

I feel some delicacy in appearing before the Society of 
Arts upon a matter of so much importance to the com- 
mercial community as the printing of the Bank of Eng- 
land notes; nevertheless, trom the part which I have 
played in this matter, I trust the membei-s of the Society 
will not think that I am exceeding my duty in bringing 
the matter before them. 

In the month of November, 1851, 1 had the honour of 
presenting a report to Mr. Hankey, tho Governor of the 
Bank of England at that period, that from facts and observa- 
tions which had come uuder my notice, I believed that the 
time had arrived when surface-printing from electrotypes 
could be advantageously employed for Bank of England 
notes, and that they could be both printed and numbered 
by ordinary printing-presses, with considerable saving of 
expense and increased identity of appearance. In pre- 
senting this report I further stated that many difficulties 
presented themselves, and, therefore, I would suggest that 
a trial be permitted upon the cheque, and when the pro- 
duction of this was brought to perfection, we might carry 
on our processes upon the Bank note, with such extended 
experience as the printing of the cheque might afford. 

Heretofore the notes and cheques of the Bank of Eng- 
land had invariably been printed from copper and steel 
plates, in which the lines were engraved or cut into the 
metal. Into these hollows the printers rubbed the ink, 
which, in process of printing, was transferred from the 
plate to the paper. In»surface-printing the reverse state 
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of things exists, as the design, instead of being cut in the 
plate, is left in relief, and the ink being applied to the 
eminencies by means of the rollers, is transferred in the 
press to the paper to form the impression. 

For plate-printing, a single cut with a graver forms a 
groove which holds the ink. For surface-printing a line 
mast be cut on both sides, and equally finished on both 
aides. This materially increases the difficulty of en- 
graving, yet the difficulty simply resolves itself into one of 
labour, skill, and expense. 

Having an original design the means of multiplication 
must be perfect, and here, although I foresaw many 
difficulties, yet my cleotro-metallurgieal experience 
indicated that the perfection which the Bank required, 
and the mercantile community demanded, might be 
obtained. With a sufficiently excellent original and 
ample power of duplication, the very important question 
which had necessarily to be solved was the capacity of the 
surface press to give such a print as would serve our 
purpose. 

In plate-printing the paper is pressed into the grooves, 
or design, and there is no tendency of the ink to spread, 
but in surface-printing there is a liability for the paper to 
be pressed round the edge of the letters, or, from the 
pressure applied, for the ink to be spread over the mar- 
gin, when an extended print would be produced from 
the original design. I foresaw that the success of surface- 
printing for bank purposes must depend upon the power 
of the press to yield rapidly perfect impressions. In this 
matter my experience was in a great measure founded upon 
the observation of the impressions of the Illmtrated 
London News, and periodicals of similar character, when 
I observed that even with their rapid production, under 
the most unfavourable circumstances, at times we obtained 
either entirely or partially perfectly sharp impressions, 
without any appreciable lateral extension of the ink. 
From this I concluded that it was only necessary to 
study the conditions necessary to haveja clear impression, 
and in this matter surface-printing would rival plate- 
printing, and besides give us all the advantages which 
are pre-eminently the characteristics of typography. 

In accordance with this report, Mr. Hankey at once 
directed the experiments to be commenced, and subse- 
quently allowed me to act with Mr. Hensraan, the en- 
gineer, and Mr. Coe, the superintendent of printing ; and 
though each of us had our separate departments in which 
our individual labour and knowledge was most useful, we 
consulted together on every matter, and by our mutual 
exertions, acting together to one end for the benefit of 
the Bank, we have been enabled to overcome every diffi- 
culty, and to bring the process into practical operation for 
ftll the manifold varieties of cheques and notes which the 
Bank of England requires for its purposes. Independ- 
ently of the original idea, which was exclusively my own, 
the responsibility of settling the various processes for 
carrying out the system devolved equally upon Mr. 
Hensman, Mr. Coe, and^yself, but upon Mr. Hensman 
and Mr. Coe falls the labour of conducting the operations. 
The original form or pattern of the various notes and 
cheques which have been adopted, was accomplished and 
settled under the direction of Mr. Hankey and the 
Court of Directors, before any of us commenced our 
labours, and though the particular manner in which 
the note was designed added very materially to our 
difficulties, it was an imperative condition with the 
Bank that we should in no way deviate from that design; 
but we were compelled to reproduce it exactly as designed, 
a condition which has been so rigorously adhered to, that 
in only one case has any deviation been made. In that 
instance the lines have simply been allowed to be some- 
what more open than in the original design, as it was 
found that even in the original plate the work had Ijeen 
made so fine, that the successful printing could not be 
insured for large quantities. 

When we found that we were bgund to copy implicitly 
designs specially adapted to plate-printing, we' almost dis- 



paired of success, for in all other instances where surface- 
printing has been adopted, the design has been suited 
to the nature of the printing. This difficulty, how- 
ever, only served as an incentive to further exertion, 
though I must confess that as we proceeded, step by 
step, we were by no means certain that we should not be 
compelled to abandon some part of our original design. 
With the exception of these stringent conditions, we were 
permitted to conduct our operations entirely in our own 
way ; and to the kind consideration of Mr. Hankey, the 
late Governor, and Mr. Hubbard and Mr. Weguelin, 
the present Governor and Deputy-Governor of the Bank 
of Kngland, our success must in a great measure be 
ascribed. 

The cutting of the original design is necessarily the 
basis of future operation. The whole of the written 
part of the note was originally cut by Mr. Beckett, 
the engraver to the establishment, but the Britannia was 
designed by Mr. M'Clise, and engraved by Kobinson. 
This engraving was the basis of our operations. After 
various experiments, the cutting of the Britannia in a 
manner suitable for easy duplication was executed on a 
steel die, by that veteran engraver Mr. Thompson, whose 
artistic feeling is fully recognised by the public. The 
other parts of the notes and cheques were in a great measure 
cut by Mr. Skirving, in some cases upon pieces of brass, 
in others on plates of copper, about J an inch in thick- 
ness. In no case is the original ever employed for print- 
ing, but is simply used to make moulds, so that, throwing 
out of consideration accidental mechanical or chemical 
injuries, they will retain their integrity for any length of 
time without change, and will enable any number of 
duplicates to be made therefrom. From our inquiries, 
we have reason to think that there are very few persons who 
have attained sufficient perfection to execute this class of 
work in the manner which the Bank requires, but the 
finished manner in which Mr. Skirving has executed his 
part of the work has met with the highest approbation. 
It is the province of supply, however, always to be equal 
to the demand, and, therefore, if surface-cutting increases, 
we have no right to suppose there will be dearth of labour 
or talent in that department of art. 

For the duplication of the original designs, we have 
recourse to the power afforded to us by the processes of 
Electro-Metallurgy. For the purposes of the Bank of Eng- 
land, we have had recourse to the various forms of battery 
apparatus desciibed by myself in the Philosophical Mag- 
azine for June 1840, and subsequently in my "Elements of 
Electro-Metallurgy." We employ, as a source of power, 
the Platinised Silver Voltaic battery, which many of the 
members of this Society may remember was brought under 
their notice some years ago. It was devised when I was 
a student of medicine at King's College, and resided in 
my father's house_in the Bank of England. With friendsen- 
tirely devoted to other than scientific pursuits, 1 was placed 
in an awkward position by the discovery of the principles on 
which it was founded. 1 brought it here unknown to any 
member, and after a long investigation a gold medal was 
awarded for its invention. For fourteen years it has ftood 
the test of experience ; and when we see that by its agency 
the plates of the maps of the Ordnance Survey have for 
years been deposited; when we see at the present time 
that by it the types of the Bank Englandnotes and cheques 
are formed ; and lastly ,when amongst otherpurposeswefind 
that it daily transmits the power from the Observatory at 
Greenwich to indicate the correct time in London, I 
trust the Society, in consideration of its application to 
these truly national objects, will not consider that their 
medal has been altogether bestowed in vain. 

At the Bank we employ large batteries, in vessels hold- 
ing several gallons of the acid charge. The platinised 
silver plate is of fair thickness, and the zincs are so 
arranged that they can be readily changed. The yaiec 
we can obtain thick-rolled zinc the more economically 
can we conduct oTir process, for then we are not subjected 
to the inevitable loss which arises if tin, a very frequent 
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impurity, is present. We are careful, for the sake of 
economy, very thoroughly to amalgamate the zinc; in 
fact, we prefer to repeat the process once or twice, that no 
local action may exist. 

For charging the battery we use dilute sulphuric acid, 
and generally mix the fluids in the proportion of one-eight 
acid to seven-eighths water. It is convenient to adjust the 
mixture to a specific gravity of 11 30, which gives a strength 
suitable for battery purposes. A battery charged with 
this liquid will last in action nearly three weeks before it 
is completely exhausted; but practically, after it has done 
efficient duty from 7 to 14 days it has beonie feeble, it ex- 
hibits the natural decay of old age, and we generally re- 
spite it from further work and substitute a new charge, to 
resuscitate its former life and vigour. When the batteiy 
is thoroughly exhausted the solution has a specific gravity 
of 1360,and the solution contains 144 grains of zinoforevery 
1000 grains of bulk, if evaporation and condensation has 
been compensated by the daily addition of sufficient water 
to make up the original bulk. 

To ascertain {he changes which are occurring in the 
battery we commonly employ an hydrometer ; but I have 
specially constructed an instrument which I call a battery- 
meter. The point corresponding to specific gravity 1130, is 
called unity, and the interval between that partand ISSOis 
divided into 144 parts. By this division every degree repre- 
sents one grain of zinc dissolved in 1000 grains of bulk of 
the fluid. The opposite side of the scale, between 
the same parts, is divided into 60 parts, each of which is, 
for every 1000 grains of bulk in the fluid, about nhs of 
an inch in the thickness for every superficial inch of sur- 
face, upon which the copper is reduced in the precipitat- 
ing trough. In this division a little allowance has been 
made for some local action of the zinc. By this instru- 
ment we really weigh the zinc which has entered into 
combination with the oxygen of the water in which it is 
subsequently dissolved. By the attraction between the 
zinc and the element of the water the power is produced 
wherewith the plates of the bank-notes are made, and 
this attraction differs not in kind from the attraction be- 
tween the coals and air in the act of combustion which 
gives us the power in the steam-engine. In the electro- 
metallurgic battery, however, is perhaps obsei-vable 
the first instance of the estimation of the primary change 
of matter, to determine the amount of work actually 
performed. In the steam-engine the coals burnt will not 
necessarily give us a satisfactor/.clue to the work done ; and 
even in the animal, the most perfect of all machines, the 
food the soldier eats will not indicate the number of miles 
traversed, or of the enemy killed. 

In an application of the battery-meter we have an 
illustration of a law which governs all physical pheno- 
mena. Without a change of matter we can have no 
physical force ; and all physical force is referrible to a 
corresponding change of matter. In our electro-metal- 
lorgic apparatus we obtain an effect equal to the original 
change of matter within a very trifling per centage, a re- 
enlt which must be regarded as a glorious triumph of 
human improvement. If by the use of the battery-meter 
these great laws are popularized, and lead to a more 
universal reference of effect to cause, it will amply repay 
any little trouble which has been bestowed upon it. 

To contain the battery with it« charge, we generally 
employ the best salt-glazed stone ware. Strange as it 
may seem, no form of earthenware permanently resists 
the attacks of the metallic saline solution. They pass 
into the innermost liexture of the material, and, even with 
vessels for holding writing ink, disintegration eventually 
ensues. Upon the whole, earthenware is preferable to 
glass, because it is less brittle, and]I trust that the mention 
of the subject may lead some member of the Society to 

§ reduce a cheap material, as impermeable as glass, and as 
urable as pottery. 

At the Bank of England we generally find it convenient 
to employ parallellopiped-shaped vessels. Those made of 
mahogany, and lined with gutta-percha, are convenient 



and economical. For most of our purposes, we use the 
vertical trough, because the subject can be readily in- 
serted and removed for inspection. For rapid deposition 
we employ the horizontal trough , in which the subject is 
placed at the bottom, and the copper pole above. In the 
use of this apparatus some refined chemical laws are in- 
volved. In the first place, sulphate of copper possesses 
a low diS'usive power, and is carried, by virtue of that 
property, so slowly through the fluid, that if we relied 
upon it failure would surely attend our labour. Secondly, 
the saturated solution of sulphate of copper formed at the 
positive pole is so heavy that it descends from the place 
of its formation like a cataract to the bottom of the vessel. 
Lastly, the part of the solution deprived of its copper, 
becomes so light that it rapidly rises to the top. For all 
rapid deposition we seek to form our new salt at the top 
of the apparatus, that it may descend to the place where 
it is required, and the light fluid may rise to mix with the 
denser portion. Practically, the vertical trough is 
suitable for the purposes of the Bank, but however import- 
ant may be the requirements of this corporation, the laws 
of nature are paramount, and will not vary to suit its 
convenience. 

Up to the present time the be.st standard salt for the 
reduction of copper by electro-metallurgy, is the sulphate, 
and, with the occasional exception of the nitrate, is in- 
variably employed. We always have a neutral trough 
containing a simple solution, three parts saturated. For 
general purposes we use a saturated solution diluted with 
dilute sulphuric acid of battery strength, to the extent of 
from one-half to one-third of the bulk. We are careful 
to use recrystallized sulphate of copper, distilled sulphnrio 
acid, and distilled water, as all impurities are hurtful. 
For our positive pole of copper it is very desirable to get 
good metal, and probably the sheathing of the innumerable 
Bussian vessels we intend to capture will best serve our 
purpose, as the Russian copper is proverbially pure and free 
from tin. 

If we regard the precipitating trough wo can but regard 
it as a very curious and wonderful chemical laboratory, in 
which two'processes are being conducted at the same time, 
and in precisely equivalent proportions. In it we have the 
best of all chemical factories for the production of sulphate 
of copper by the combination of the plate of copper with 
the acid of the salt, and in it we may perceive the most 
perfect of all foundries wherein the metal is cast upon the 
mould atom by atom, with a skill which rather shows the 
perfection of nature than the deficiencies of the operations 
of man. 

As a general rule we employ a single batter}- with one 
trough. Where we desire rapid action, we employ a 
compound battery of two cells in series, but this entails a 
double cost of battery power. In a great m-any cases, 
where time is of no object, we employ a compound trough 
with a single battery, that is to say we arrange two troughs 
in series with one battery, a contrivance whereby we use 
our battery power twice over, and obtain two equivalents 
of copper, one in each trough, and consequently at half the 
cost. This form of apparatus is no trouble to manage. We 
have placed it in one of the iron safes for which the Bank 
is so famous, and wires are carried through the wall to 
supply the electric power. Here, unseen, and without 
labour or attention, the process goes on by night and by 
day, on Sundays and holidays, and when the deposit has 
acquired sufficient thickness, the mould is taken out and 
the deposit removed. 

Thedeposited metal is of excellent quality, and a part of 
one of the Britannias, when carefully weighed, was found 
to have a specific gravity of 8-85. To ascertain the ducti- 
bility of the metal, I sent one of the scraps to Messra. 
Homeand Thornthwaite, and one pound of metal was found 
to be capable of being drawn into three and a half miles of 
wire. 

The authorities of the Bank are justly jealous of fire, 
and therefore we have not been able to keep our rooms or 
solutions at an elevated te-nperature, which is very de- 
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arable for many purposes. It is far better that we sboald 
lie put to inconvenience, and oar processes retai'ded, than 
that one single document should be jeopardized by our ope- 
rations. 

After having procured suitable originals, with proper 
means of duplication, the next process which we have to 
consider is that of obtaining perfect moulds. Where the 
original is of wood, gutta percha is generally employed, 
but it is necessary that the mould should be used as soon 
as made, as it will shrink gradually till it is no longer fit 
for the purposes required. When gutta-percha is em- 
ployed it is blackleaded, by the process described by Mur- 
ray, and rewarded by a medal from the Society of Arts. 
It is placed in the solution, and the copper grows over it. 
All blacklead is not equally good, and when it has re- 
mained in the air for some time, we find it advisable 
either to heat the blaeklead or use a little bisulphuret of 
carbon, or other volatile fluid, to drive off tbe adherent 
air. 

Occasionally, when we have metal originals, and are 
pressed for time, we employ oliohee moulds, but we never 
employ them when they can be avoided. The Britannia, 
I have already stated, is engraved on steel, and moulds 
are made from it by striking it upon pure soft lead, fixed 
npon brass plates, by which process very perfect moulds 
areeecnred. 

Forall our other originals, when we desire perfection, 
we rely upon electro-moulds, and electro-moulds alone. 
For this purpose the original is placed in the precipitating 
trough, and a thick electro-mould deposited. There is 
very little risk of adhesion, and very little difficulty, with 
moderate care, in obtaining a perfect mould. I need 
hardly mention that it would be a serious matter to place 
the original on the wrong side, for great would be the 
horror of the operator, on peeping into the trough, to 
Bee his costly original to have wasted away, instead of 
receiving the deposited metal. 

When the electro-mould is sufficiently thick, a wire is 
soldered tcr it ; it is waxed on the back and sides, and used 
for the deposition of the duplicate. In the use of the 
electro-mould there is much risk of adhesion, which re- 
quires skill to prevent. Sometimes we employ the film 
of air which I have already described in my " Electro-Me- 
tallnrgy ;" sometimes we employ with good success the 
vapour arisingfrom sulphuretof ammonia, a process which 
has been specially devised for the purposes of the Bank. 
In both these cases the moulds are inserted into the so- 
lution in a dry state, and little bubbles of air are apt to 
adhere, and be carried down into the solution, to the 
great detriment of our electro cast. Upon pondering 
over this inconvenience I thought it would'be desirable to 
have a process whereby the mould could be inserted in a 
wet state. After some thought, and many experiments, 
it occurred to me that we might use the layer of metal in 
the infinitely divided state which it is employed in my 
battery. With care many metals in that state will 
answer, but I give the preference to platina. When the 
process is carefully performed I have seen the most per- 
fect success attend the platinising process. Nevertheless, 
commonly enough, without care, we find that there is a 
liability for little adhered drops of water to beoarried down, 
which in the electro process have been covered with 
metal, and the casts show slight indents, which are fatal 
to success. Upon the whole I regard this process as an 
addition to our knowledge, and it is particularly applica- 
ble to deeply cut wavy line work. 

The casts of the Britannia are generally deposited so 
thick iu the comi>ound trough that they can be turned 
down to tte required form and size. Other subjects are 
generally backed with solder, and turned to their proper 
thiokncB. _ In cases where the lines are very thin, and at 
the same time deeply cut, the metal must be aggregated 
very carefully, otherwise the metal grows on each side of 
the holder of the mould, and a slit is left down the centre 
of the metal. In some cases this would be a fatal incon- 
Venience, and where it is indispensable to avoid it, we use 



a feeble battery power, with a stronger solution of saU 
phate of copper in the precipitating trough. 

All depositions in electro-moulds require for the highest 
perfection the utmost care. It would be tedious to 
the Society to dwell upon all the little points which re- 
quire attention. Nevertheless, with proper care, no mode 
of duplication has ever been devised which is attended 
with similar identity. In all our electro-casts, whenever 
the most trifling air-bubble is found, it is thrown out di- 
rectly, as the few lialfpence required as the cost of the 
deposit of a small quantity of copper, is nothing as com» 
pared with the supply of perfect notes to the public. 

Although circumstances have led me to ttudy more es- 
pecially eleotro-metallurgic operations, yet it is important 
that electricity should take its proper place, and not be 
pressed into our service on every occasion, whether it bo 
suitable or not. la the bank-note it was a matter of 
debate whether in some parts the steel die and ptmch 
should not be used, but for various reasons it was 
decided to use a steel original, with lead moulds, fot 
electro casts. There are some cases, however, in which, 
the punch and die system, or even the transfer system of 
Perkins, might be advantageously applied in the typo- 
graphical art. 

The electro casts, when ready for printing, are mounted 
on solid brass blocks, and many tools had to be ccnstructed 
for this purpose. In this detail there is involved the differ- 
ence between making and manufacturing the formation of 
one article, and the production of an infinite number. By 
this system of tools if any part of a form is damaged ano- 
ther piece is immediately mserted. The same screw-holes 
in the plate and the same screw is used for the new piece ; 
and, by every portion being made to one gauge, an exact- 
ness is given to the system which it would have been im. 
possible to have obtained by leaving such details to the 
caprice or judgment of the workman. By this system 
every part of the note is maintained in exactly the samo 
relative position, and thus identity in the form of the note 
is absolutely secured. At the Bank a large stock of elec- 
trotype plates are always ready to be mounted at a mo- 
ment's notice, and if one happens to be accidentally 
damaged, another is ready for insertion in precisely the 
same place as that which preceded it. The electro* 
copper is so durable that there is scarcely any limit to its 
wear, and at the Times newspaper one cast is said to have 
printed nearly 20,000,000, and yet not to have been com- 
pletely worn out. The limit to the duration of eleetro- 
casts for the purposes of the bank-note has yet to be dis- 
covered, as above a million have been printed with no 
perceptible effect. This duration alone is a matter 
of considerable importance, as by it a constant identity is 
more particularly insured. 

There is, perhaps, no part of the process of the manu- 
facture of the note of more importance, and more replete 
with curious interest, than the production of the paper, 
by Mr. Portal, on which it is printed. The mill is situated 
in Hampshire, on the river Test, and this beaatifol 
stream supplies the water to drive the machinery neces- 
sary for the production of paper. 

The motive power of the mill is obtained from a 
turbine, an horizontal water-wheel, new to this country, 
but much used in Belgium and France. It is applicable 
to places where the fall is either slight or great. It is 
reckoned that by this contrivance from 70 to 75 per cent of 
the whole force is obtained, while the vertical breast 
wheel, which would have been required for this situation 
would not have afforded more than from 60 to 6S per 
cent, of the initial power. In using this turbine tbe quiet 
state of the water below the mill is not a little remarkable, 
for instead of the bubble and boil, it is as smooth as the 
mill-head. 

The new bank-note has a newwater-mark,and thedesign 
which has been adopted is attributed to Mrs. Wyndham 
Portal, who suggested the form of water-mark which has 
been approved. These alterations in the water-mark 
constitute an important part of the new note, and the 
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tinting is effected by means of Smith and Brewer's 
patent — an invention which is considered as a valuable 
addition to the mechanical appliances of paper-making, 
and was rewarded by a medal at the Great Exhibition of 
1851. They have carried out their contrivances in the 
Bank. The essential part of this process is the use of 
steel-faced dies, which are engraved with the desired 
pattern, after which they are hardened, by being heated 
in leather charcoal, and then suddenly plunged in water. 
These dies are used with copper or tin forces in a stamping 
machine, to give an impression upon plates of sheet brass, 
and these pl.ates when embossed are filed on the back to 
the requisite proportions, to allow the moisture of the 
pulp of the paper to pass through the apertures. The 
different pieces of brass, when struck, filed, andput together 
at the paper-mill, by Mr. Brewer, form the mould 
fbr the paper, and are so arranged that each mould is 
designed for two pair of notes. 

In practice, great advantages attend the use of this 
patent. In the first place, identity in the water-mark of 
the paper is secured, a matter of no small importance 
when the subject of bank-notes is considered, and moreover 
it is specially adapted to give gradations of tints, lights, 
and shades, which, for the first time, has been introduced 
into the paper of the Bank of England notes. 

If we contrast this elegant and simple method of mould- 
making with that previously adopted, the difference is 
sufficiently striking. In a pair of five-pound notes pre- 
pared by the old process there are 8 carved borders, 32 
figures, 168 large waves, and 240 lettera, which have all 
to be separately secured by the finest wire to the waved 
■urface. There are 1,056 wires, 67,584 twists, and the 
same repetition where the stout wires are introduced to 
support the under surface. Therefore, with the backing, 
laymg, large waves, figures, letters, and borders, before a 
pair of moulds are completed there are some hundreds of 
thousands of stitches, most of which are avoided by the 
new patent. Moreover, by this multitudinous stitching 
and sewing the parts were never placed precisely in the 
same place, and the water-mark was, consequently, never 
identical. In this process we may detect principles which 
•re not only valuable to the Bank, but to all public estab- 
lishments l)aving important documents on paper, as it 
affords to the public one more test whereby they may 
readily discover the deceptions of dishonest men. 

For the preparation of the paper, cuttings are selected 
from the finest pieces of linen of the purest and whitest 
colour. These are carefully dusted, placed in the ma- 
chine, and reduced to pulp. This pulp is passed through 
the finest strainer to the vat at which the paper makers 
stand. To ensure as far as possible identity even in the 
paper, Mr Portal has put up machinery constructed by 
Mr. Donkin, in which all the improvements and adapta 
tions heretofore adopted by machine paper are brought 
into operation for bank-note papers. The mould is 
dipped by hand into the vat of pulp, and a sufficient 
quantity taken up to make the note. This, as soon 
as the water is drawn off, is passed to a man, who 
puts it on a blanket, which slowly moves at a regular 
pace, and brings a new part into play for each mould 
of four notes as they are made. After the notes are 
plaied in the blanket, they are carried under suc- 
cessive rollers till the water is squeezed out, and the pulp 
acquires consistency. This part of the process has per- 
ibrmed the duties of the flannel and powerful press of 
the old system. The paper then, instead of being removed 
by a boy, as in the old process, is carried by machinery 
to the next part of the machine, where it is dried by pass- 
ing over warm cylinders. This part of the machine an- 
swers to the old drying-room. When dry it is spon- 
taneously carried to the sizing apparatus, where it is 
sized with the whitest and purest size, when it is finally 
dried in the last compartment of the machine by passing 
over heated cylinders. By all these processes which have 
been in use in these machine8,which make paper by the mile, 
paper made by the hand-mould is dried, sized, and dried 



again in the short space of half-an-hour, instead of re- 
quiring an interval of many days, as in the old process. 

Mr. Portal, however, does not so much look to the ra- 
pidity as he seeks identity, for in all cases the pulp, being 
subjected to precisely similar conditions, may be expectea 
to afford precisely similar results. 

When the paper is dri«d, it is moderately glazed, 
to give a smooth surface for printing. Formerly the paper 
used invapably to be wetted previous to printing, and a 
pretty-looking apparatus existed in the Bank for wetting 
the paper, by excluding the air from a receiver with an 
air-pump, and then allowing the water to rise and wet the 
paper. This wetting, however, damaged and weakened 
the paper, and hence it was very desirable to take advan- 
tage of the power Of surface-printing to be applied to 
dry glazed papers. The smoothness is given by plac- 
ing the sheets of paper between plates of copper, and 
subjecting them to a pressure sufficient on the one hand 
to give a fine and true surface, and yet not sufficient 
on the other to damage the water-mark. 

When the paper is rolled it is carefully inspected, and 
every damaged sheet thrown out, for if any little speck 
remains it is liable to injure the electrotype in the subse- 
quent printing ; and, after one inspection, the paper is 
reinspected by two of the sharpest-eyed of the sharp-eyed 
inspectors of the mill. The paper is then inspected as to 
its gage, as, ooca'iionally, a sheet shrinks considerably in its 
manufacture. The paper is again inspected, to see that 
every sheet is placed with its face uppermost, after which 
it is counted and packed up ready to be sent to Mr. Mar- 
shall, the chief cashier of the bank. 

These numerous processes of inspection are performed by 
females, and they generally belong to families who have 
been eiigaged in the manufacture of bank-note paper for 
150 years. Each inspector is seated in a green box, 
opposite to a north light; but the ladies who liave 
honoured the Society with their presence this evening will 
probably think that the inspectors are subjected to some 
torture, when I state that in the room they sit, rigid 
silence is expected, and the whole number of females 
daily perform their allotted duties without gossip of any 
description. . 

The strength of the paper made in the manner above 
described is very great when we consider the na- 
ture of the water marks, which is calculated to render it 
weaker than it would otherwise be. To be sure that no 
change is being made in the materials, its strength is 
actually tested by a simple machine, and a sheet of note 
paper, although so thin, will always bear a weight of fifty 
pounds, and sojnetimes as much as seventy-five pounds, 
before it breaks. 

The printing-ink for the bank-note is also a matter 
which has received attention. The properties of ink, 
when carefully prepared, are very curious, and require 
considerable judgment to adjust them to particular pa- 
pers. To Mr. Winstone, the printing-ink manufac 
turer, has been intrusted the preparation and adaptation 
of the ink for the note, as it required somewhat careful 
treatment for the peculiar arrangement of the blacks and 
lights in the hote. The black colouwng material is made 
by burning coal-tar naphtha, and collecting the emoke 
in large rooms. This smoke, or lamp black, is placed in 
a retort, and heated to a high temperature, to drive off 
all volatile matters, when the ink becomes consolidated 
and improved in colour. This is subsequently ground 
with a suitable varnish, to a proper consistence to rest 
firmly on the delicate lines of the Britannia, without 
spreading to produce a rugged edge, and yet completely 
fill the black patches of the letters of the designation. 
In the bank-note it is also expected that the ink should 
dry sufficiently to allow handling immediately after being 
printed, a property which Mr. Winstone's chemical know- 
ledge has enabled him to produce. To my mind, what- 
ever may have been the results heretofore attained, the 
typographical art for rapid production has much to be im- 
proved by the adjustment of the distributive machines 
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to the ink, and the ink to the distributive machinery. 
For the peculiar viscidity and tenacity of the inlc, the 
weight of roller and rate of motion should be adapted 
to the chai-actcr of the ink. At present no laws have 
been deduced upon this matter, but extended experi- 
ments upon perfect work will, perhaps, eventually give us 
a knowledge of the relation which ought to exist between 
roller and ink. , 

In my original proposition to the Governor of the Bank 
I suggested that, in the first instance, the hand press 
should be employed, because by it the pressman could 
more perfectly manage the ink, and have everything 
requisite for the adaptation of the typographical system 
to the bank-notes before the selection of a printing machine 
was made. The authorities of the Bank, however, deter- 
mined, at the instance of Mr. Hensman and Mr. Coe, 
at once to attempt the use of the machine, and these 
gentlemen made an investigation of nearly every printing- 
machine in use before the kind of machine to be em- 
ployed was selected. It was found tliat the machines in 
greatest repute by the best printers were not sufficiently 
perfect for the Bank, inasmuch as the type did not 
always fall in tho same place in regard to the tjjmpan, 
a circumstance which interfered with the overlaying, so 
necessary to fine work, and in no case was the inking 
apparatus sufficiently good for this class of work. 

For the cheques they considered that tho double 
platten was the best machins which was in active opera- 
tion at that time. For that reason a machine by IIop- 
kinson and Cope was adopted, and the cheques were 
printed by it, as also some of the notes. 

For the other bank-note a new platten has been specially 
constructed by Messrs. Napier and Son, with contrivances 
for both the tables and the inkingrollers to traverse, by 
which means an eflect is produced equivalent to rolling 
with a single hand-roller twenty different times. In this 
machine a plan of great value is employed, as the form of 
•very note is made to one gauge, and every denomination 
has its separate tympan and overlaying. By these means, 
when a note-plate is once made ready for press with 
its overlaying, it is always ready at a moment's notice, 
without further preparation for taking impressions. This 
appears to be a contrivance which has added additional 
power to the system which, under the circumstances, well 
meets tho requirements of the Bank. 

Counting machines are appended to each end of the 
machine, that no impression can be taken without being 
registered, and when 100 impressions are printed a bell 
atrikes, to call attention to the fact. In Napier's ma- 
chines 3,000 notes aro printed per hour, and two boys are 
required to feed with paper, and two to take off the 
printed notes. 

After the note is printed, as a part of the system , it was 
proposed that it should be numbered and dated at the 
ordinary machines instead of the Bramali's machine hereto- 
fore employed. These machines are also double, requiring 
two boys to feed and two to take off. By this working the 
note is completed, and handed over to the cashier to be 
«xamined and counted. By this part of the system the 
note is decidedly superior to that of the old, the printing 
by the new process being very much improved as a mere 
question of printing. 

Curiously enough, the numbering apparatus originally 
invented by Braraah, has been adapted, with the neces* 
sary modification, for the Napier's Gripper Machine, with 
an improved inking apparatus. 

When the form is arranged in the printing machines, 
the first act of tho printer is to obtain a perfectly level im. 
pression, equal in tint at every part, which is accomplished 
by filing the back of the blocks wherever he finds any 
elevation exists. This may be called a general picture, 
which possesses the general appearance, but without the 
lights and shades which give beauty and excellence to the 
impression. When the general picture is obtained to the 
parties' satisfaction, four impressions are taken upon thin 
paper, and according to the gradations of tint required, the 



impression ia cat away, so that in one place no thickness 
exists, in others one, two, three, or all the thicknesses 
remain. For the darkest portion the four thicknesses are 
left, for the lighter none are allowed, and for the inter- 
mediate tints two or three thicknesses are left. The whola 
are then pasted together and placed over the electrotypes 
and by the contrivance of the overlaying, those parts 
which are desired to be darkest get the heaviest pinch, 
those parts required to be of a lighter tint are the least 
heavily pressed, and in this way the impression is in a 
great measure brought to perfection. 

Upon the trial of this overlaying little alterations aro 
made, to bring it to the utmost uniformity. In this part 
of the process much depends upon the skill of the super- 
intendent of the printing department, who has the final 
examination, and when ho is satisfied the printing is al- 
lowed to commence. 

The time has long since passed away when scientific 
men would think of attempting to devise an inimitable 
note. A note to be inimitable must be made with a skill 
superior to the power of imitation of all men. The doc- 
trine of inimitability should be buried with that of tha 
philosopher's stone and the elixir of life ; nevertheless, 
certain properties are demanded by the mercantile corn- 
munity, whereby a roan may readily determine a good 
note, in this matter constancy of appearance is of para- 
mount importance, and in this particular the new suiface- 
note stands pre-eminent. The vignette is printed in every 
impresssion line for line invariably the same. The same 
expression of face is constantly maintained ; the same 
number of lines in one impression is visible in the second, 
and however many number of thousands of notes may ba 
issued, not the slightest possible variation within certain 
limits can exist. Moreover, the note is printed with a 
similar ink, and the same tone of colour preserved, that 
the public may be familiarised with a constant standard, 
and an uniform appearance will be marked in their mind. 

Probably many of the members may recollect that the 
Society of Arts many years ago very warmly entered Into 
the qiiestion of inimitable notes, and a very interesting 
little volume was issued by them on the subject. Some 
of these proposals were remarkable from the intricacy of 
their designs, but so far as the protection of the Bank is 
concerned no such intricacy is required, as the Bank is 
never at a loss to detect a forged impression, be it executed 
ever so skilfully, and the system pursued by the Bank is 
so perfect that no forged note ever hak escaped eventual 
detection. 

The doctrine even of difficult imitation is one which 
must be studied by physiological principle.", and must be 
considered in reference to the faculties of the eye and tho 
propel ties of the mind. By actual measurement I have 
ascertained that the eye can see perfectly over a range of 
2° 18', which for twelve inches distance would represents 
space of half an inch diameter. However, it has been as. 
certained by other philosophers that an impression on th« 
eye lasts for the one-tentn of a second, wherefore it fol- 
lows, to look over very carefully every part of a note, no 
leas a time than a third of a minute would be consumed, and 
probably in practice three times as much would be re- 
quired. As nearly 30,000 notes are daily presented 
for examination, it follows that one gentleman must 
be employed 16C hours to inspect every single portion 
thoroughly. Practically, however, the work is perfectly 
performed by nineteen inspectors, and therefore _ they 
cannot enter into a minute and elaborate examination of 
every part of every note, but only judge by the general 
appearance of all manifestly good notes, and a careful 
examination |of any one where there may be jirimafacit 
grounds for suspicion. 

From such causes it is found by long experience, 
that any eztraordioary complexity is not only useless, but 
delusive and dangerous, from leading the mind into 
details which cannot be successfully appreciated. _ The 
labour and exhaustion produced by minute inspection of 
any very fine ^work for any length of time is shown by 
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experience to be great, and, though to the psychologicat 
surgeon it presents many features of intense interest, yet 
the limits of this paper forbid me to enter into its consi- 
deration. 

In speaking of identity, there is also another property 
of tho;eye to beconsidered, for although there can be hardly 
any such thing as absolute identity or likeness between 
any two objects, yet any objects which do not differ more 
than four seconds will appear alilce to unaided vision.though, 
with the microscope great differences may be discernible. 
Whenever, then, throughout this paper I speak of identity, 
I refer to the identity observable by the unaided sight, 
and after all it is but a rough comparative indentity, a 
mere vision of identity when examined in a philosophical 
point of view. As far as the public is concerned, nothing 
can exceed the value of an uniform appearance ; this the 
new note affords in the highest degree. Day after day, 
and year after year, the character of the paper will not 
vary. The same signature of "M. Marshall" which 
appears in the paper of one note will be repeated in the 
next. The same wave lines, the same rough edges on 
three sides, the same shadows in the water-mark will be 
brought continually before tlie sight. The Britannia will 
have the same expression of countenance, and will be re- 
peated line for lino, and dot for dot, for millions of in- 
pressions unchanged and apparently unchangeable. The 
very weight of the paper does not vary above two or three 
grains, unless damaged by wear, and the colour of the 
ink will be maintained as far as possible. As the stone is 
worn by water constantly dropping, so will the mind be 
impressed with one uniform appearance. With these con- 
stant appearances, the public should become familiar, and 
really in a country like this, where the circulation of notes 
is so large, and the Bank has taken such pains to secure 
identity, he that does not make himself acquainted with 
the appearance of a genuine Bank note does not deserve 
to be its possessor. 

To attempt to construct an unforgeable or inimitable 
note would be a mere delusion and snare. The public 
•hould know that everything which has been made can 
be copied, and without due care, wliether they are numis- 
matists, and look after Darios and Queen Ann's farthings, 
or antiquarians, and collect old bibles or ancient manu- 
scripts ; whether they seek to buy gold dust or sell pre- 
cious stones ; whether they transact their business by bills, 
notes, cheques, or coius, they are in all cases liable to 
fraud and deception, and ever will be liable so long as 
evil remains in the world. 

Bank-notes are perhaps as little or less liable to be 
falsified than most other human inventions, in conse- 
quence of the certainty of the eventual detection of the 
fraud, aud the great risk of punishment from the care and 
vigilance employed to trace out delinquents. _ 

All q uestions of fraud are amenable to certain principles, 
■which,"on this occasion, it is not my province to consider. 
Whatever knowledge may have been obtained upon this 
subject has been obtained at the Bank, and may be re- 
garded as the property of the Bank, which I have neither 
the liberty to communicate, nor am I granted permission 
to discuss. At the desire of the Bank, many experiments 
have been conducted upon chemical means of multiplica- 
tion. Without catering into details, I am led to adopt a 
principle for the prevention of chemical changes, namely, 
to put the paper m the same chemical relation as the ink 
which we desire to protect, and in this way we obtain 
security agiunst changes in both writing ink and printing 
ink. In these experiments new fields for investigation 
were found, but it is not in my power in this paper to enter 
into their consideration. 

As far as the Bank is concerned, the new system has 
inanred increased excellence with diminished expense, 
but probably its adoption by the Bank will lead to a far 
more important use in the arts. Since the printing of the 
cheques, the government have adopted surface-printing 
for the receipt stamps, and more recently for their new 
bill stamps. For extensive produotion and uniformity of 



expression, surface-printing stands pre-eminently as the 
master. Although the daily production of the Tima, 
and the weekly production of the Illiatratid London Newt 
may justly be termed the typographical wonders of the 
world, yet the care bestowed upon the note to render its 
unlimited duplication perfect, has a tendency to materially 
influence the printing art in thb departmentin a beneficial 
manner. . 

One application of surface-printing, although discon- 
nected with bank-notes, I cannot pass over in silence, as I 
think the Society of Arts should recommend the adapta- 
tion of surface-printing to the Ordnance Maps, and though 
I am fully sensible of the diflSoulties which would attach 
to this new system, and fully estimate the perfection of 
these plates, nevertheless I feel persuaded that all difficul- 
ties may be surmounted, and every Englishman may be 
in a position to have a correct map of the land of his 
fathers, at a price not exceeding that of an ordinary 
newspaper. 

In regarding the future operations of the Bank, I cannot 
but think that the results which have been described are 
the first step of the commencement, and not the end 
of those improvements which will take place in the 
production of bank-notes. 'If the use of the steam press 
exceeded my own propositions, yet in many respects the 
result has fallen short of my anticipations. Considering 
the great importance of an uniform note of a certain 
standard of perfection, it was necessary to take the_ most 
prudent course, nevertheless I cannot bring my mind to 
suppose that the processes can possibly stop where they 
are. In the firet place, the original cutting of certaia 
parts of the note will be far more highly finished 
than it is at present when increased skill is brought to 
bear upon it. With regard to the printing, hereafter, 
probably four, and possibly six or eiglit will be printed 
and subsequently numbered at a single operation. 

We are all too apt to think that art will stop at our 
point, and not progress, but it is the property of invention 
ever to move forward. The point at which we have 
arrived must be the step from which future improvements 
must spring, and proceeding step by step, the highest 
possible excellence will doubtless eventually be secured. 

There are certain characteristics which are com- 
mon to tho whole class of Bank of England notes which 
should bo known to all the worid. In the first place, 
every note has three of the natural edges of the paper, 
and one cut edge. In the centre of every note is a 
water-mark composed of waved lines, and the words 
" Bank of England," are inserted in the substance of the 
paper at the upper and lower portion, with a fac-simileof 
the autograph of Matthew Marshall, tho esteemed chief 
cashier of the corporation. The Britannia is printed on 
notes of all denommations, and all notes have the words 
" I promise to pay the bearer on demand." 

The entire class of bank-notes include twelve genera, 
as each of the eleven branch establishments issues notes 
with the town upon it, as Manchester, Liverpool, Bir- 
mingham, Leeds, Newcastle, Leicester, Bristol, Ports- 
mouth, Plymouth, Hull, Swansea, and these, with 
London, form twelve establishments issuing notes. 

Each genus comprises several species, as notes are of 
several designations. Thus, in London nine notes are 
issued,— £5, £10, £20, £50, £100, £200, JE300, £500, 
and £1 ,000 notes. In every branch, notes are issued up 
to £100, and at the two important commercial towns <rf 
Liverpool and Manchester, notes of £500 are issued in 
addition. In every genus of note the denomination up to 
£50 is placed in the water-mark in lettere, and twice in 
shaded figures. 

Every speoies of note is made up of innnmerable in* 
dividuals, each of which has an individuality as distinct 
and determinate for a bank-note as the individuality 
which characterises every human being, and also cha- 
racteristics as marked in the eyes of the Bank, to distin- 
guish one from another, and no more likely to be mistaken 
than our chairman is likely to be mistaken by you for 



JOURNAL OF THE SOCIETY OP ARTS. 



our secretary, even when you are so perfectly familiar 
with their likenesses. This individuality is given by a 
number and date being added to the denomination. 
The number is of no use alone, the date is of no use alone, 
but the number, date, and denomination together con- 
jointly mark the specific individual; and any person 
having these particulars can learn at the Bank to whom 
the note was issued, and when it was issued, the date of 
its return to the Bank, and the person to whom money 
was paid for it, with many other matters of its pedigree 
and family history, which are only objects of interest to 
its mother, the Old Lady of Threadneedle-street. 

It is not generally known to the public that there are 
two letters preceding the numbers on every note, and which 
with the number, tells the whole story of the note. 
Therefore, if the public will but take down the letters and 
numbers, they can learn every other particular on apply- 
ing to the Bank. 

To give an idea of the extent of our operations, I find, 
in casting them up, that there are G6 kinds of bank- 
notes, and about .50 varieties of cheques, which had to be 
prepared. Besides these, there are 25 kinds of bank-bills, 
issued from eleven different places, independently of 60 
day-bills, and various matters which would not be in- 
teresting to the meeting, further than to show that the 
Bank has not merely adopted surface-printing to a bank- 
note, but to all similar documents of a similar character 
which they require. 

Had time permitted it would have been interesting in 
this paper to have considered the progress of typography, 
and traced, step by step, the successive impiovements 
which have taken place before it could have been adapted 
to Bank df England notes. In such an investigation we 
must commence with Tung-Taou, A.D. 924, who appeal's 
to be its first inventor. From the works of the Chinese and 
Japanese we should pass to the Biblica Pauperum ; the 
illustrated Bible of the period, printed by blosks, between 
1420 and 1470. Then we should consider the moveable 
types of Caxton, and works printed by this benefactor of 
the hnman race. Upen examinations of the choicest 
specimens of Faust, Schoeffer, and Caxton, Sbuensperger, 
and other great printers, we find that evenat the beginning 
of this century, when Baskerville, Didot, Bensley, and 
Bodini, produced their finer specimens, surface printing, 
as at all adapted to the present form of the Bank of 
England note, was only in its earliest infancy. 

If we examine forms of notes printed by typography, 
we shall observe that the note of the Bank of France 
and the Belgian note are so produced, but in these cases 
the character of the note is adapted to the style of print- 
ing, and even there the number printed is so small as 
to appear insignificant when compared with the number 
issued by the Bank of England. At the former establish- 
ment about 300 impressions are printed every day ; at the 
latter, nearly 30,000 are produced, as 9,000,000 notes are 
issued per annum, representing near£300,000,000of money. 

I remember, when a boy, the waggon-loads of ma- 
chinery which were carted away from the Bank, which 
had been used forthe production of the four millions of one- 
pound notes, which had been printed and never issued. 
Of these I cannot learn that one exists as printed for cir- 
culation, and the character is so different, that it throws 
but little light upon the application of typography to the 
present note. The same observations which apply to the 
suppressed one-pound note apply equally to the paper-duty 
stamp, which is familiar to every stationer. 

When we consider the great difficulties which the pe- 
culiar water-mark of the Bank note paper has entailed, it 
never could have succeeded had we not applied a very 
much improved inking apparatus, assisted by the excel- 
lent composition rollers of Messrs. fiarrild, the whole 
being materially helped by a totally novel method of 
preparing the form for the press. As far as my examina- 
tions have gone, the tj'pography of our cheapest periodi- 
cals far surpasses in sharpness of impression the very 
choicest efforts of preceding ages. 



The theory on which my report was founded was de- 
duced from a multitude of facts, and the result has proved 
that inductive reasoning has not deserted us when brought 
into practical operation. 

The examination of typography has strikingly shown 
that invention is rather due to the period than to the 
man ; and as those who have gone before have taken 
advantage of the inventions of our predecessors, and 
again we in turn have received the benefit of their laboura, 
so our successors will use our experience as a stepping- 
stone to attain their results. 

If we examine the note through its different stages, we 
cannot help being struck with astonishment at the cara 
which has been taken to protect the public from imposi- 
tion. In the manufacture of the paper every sheet must 
be accounted for, and the legislature has wisely provided 
that no person, under the pain of transportation, may 
manufacture, sell, or expose for sale, paper withthe words 
"Bank of England" in its substance, or any curve bar lines, 
or any denomination in writing. When it is received in 
the Bank it is again counted and arranged by a decimal 
system, under the care of the treasurer, before it is stowed 
away. When issued to the printer, the same number 
must be handed over to the treasurer, and when it receives 
its final imprint and is converted into the representative 
of money, it is received by the cashier, who again ex- 
amines and counts the number. These perfect notes are 
deposited in a place of security till life is given to them, 
by being carried as a credit into the Bank books. When 
it passes into the hands of the public it is amenable to 
laws which are known to the authorities of the Bank. 
Each denomination has a different average duration of 
life, like individuals in different cities, and some are never 
heard of again, like people who go to loroign lands, and 
their fate ever remains unknown. When the note returns 
to the Bank, after inspection, it dies, never to be re- 
suscitated. The signature is torn off, the denominations 
are punched out, and it becomes a piece of waste paper. 
The registry of its death is taken by a system devised by 
my brother, Mr. William Smee. This system, which is 
remarkable for its simplicity and rapidity of execution, 
has been in use with great success for many years, and 
those who are partial to the details of scientific book- 
keeping, will msoover many devices of interest, but 
which it is foreign to the purposes of my paper to 
consider in detail. After the death of 'the note is regis- 
tered, it is then deposited in the vaults for reference for 10 
years, when it is burnt. The object of retaining the 
notes for so long a period is exclusively for the accom- 
modation of the public, for although such a course entails 
a very considerable cost to the Bank, yet the value of the 
information which is daily being supplied from this cause, 
shews the importance of it to the monetary community. 
It is not an easy matter to utterly destroy so large a 
number of notes as those which are issued by the Bank. 
Experiments have been tried to reduce them again to 
pulp, but they have never altogether succeeded, and 
no plan answers so well as their destruction by fire. 
A large iron cage is built in the middle of the yard, in- 
cluding a light brick furnace pierced with holes. In this 
cage the notes are placed and burnt by sackfulls at a time, 
and nothing is left but a little white ash. Formerly the 
paper was coloured with smelt, and this was left at the bot- 
tom of the furnace as a curious blue mass. The same care 
which is taken in the manufacture of the paper, and in its 
transition through its various stages, is maintained to its 
final destruction, so that from the linen pulp to the 
cinder, no person can become possessed of a single sheet 
without committing a felony, immediately liable to de- 
tection. As the final result of the changes Bank-notes 
undergo, I am enabled to show you a piece of the blue 
ash, a portion of the white ash, and a curious mass 
resembling peat, which arose from the conversion of a 
number of Bank notes into a peculiar substance from 
years of exposure to wet and pressiu'e. 
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In bringing this paper to a conclusion, I am fully 
sensible of its defects, and regret that so important a 
subject should have been treated in a much less efiScient 
manner than the members of the Society have a right to 
expect. The original intention was simply to have described 
surface-printing from electrotype for the purposes of the 
notes and cheques of the Bank of England, and if a 
wider scope has been given to these remarks, I trust that 
they have not been found tedious to the members of 
the Society, nor have been altogether uninteresting to 
the mercantile community. If, hereafter, the adoption 
of this system of Bank of England notes shall have been 
found to be beneficial to the arts, I shall feel amply re- 
warded for the anxious thought and labour which I have 
bestowed upon it — a feeling which is equally experienced 
by Mr. Hensman and Mr. Coe, who have, from the first, 
made very exertion to bring the system into snceessfnl 
operation. 

The time at the disposal of the meeting did 
not admit of the following paper being read : — 

OBSERVATIONS ON THE MEANS AVAILABLE 
FOE SECURING BANTK NOTES, CHEQUES, 
AND SIMILAR IMPORTANT DOCUMENTS 
AGAINST COUNTERFEIT AND ALTERATION. 

By William Stones. 
The following remarks on the means available for 
securing bank notes, cheques, and similar important do- 
cuments against counterfeit and alteration, were intended 
to be read as a portion of the paper formerly submitted by 
the Author to this Society, on the subject of the manu- 
facture of paper, but the time allotted would not allow of 
its being entered upon on that occasion. Now that the 
" Printing of a Bank Note" has been announced as the 
subject of a paper, it seems a fitting opportunity to offer a 
few remarks on this more general though kindred ques- 
tion, the importance of which is far from being generally 
understood, evenby those most interested. It is also much 
to be lamented that, from inattention or ignorance, not 
only are the sources of security little understood, but a 
false security is frequently induced. Several instances have 
recently come to the knowledge of the writer in which a 
very good defence against one description of fraud has 
been relied on for security from other means of forgery, in 
reference to which the supposed protection was entirely in- 
applicable. As well might the careful housekeeper look, 
bolt, and bar the window, and retire to rest without fear of 
plunderers, forgetful that the door had been left open. 

The importance of this subject will be obvious on con- 
sideration of the enormous values continually changing 
hands by means of these documents. From an official 
return it appears that the payments made through the 
Clearing House in the year 1839 amounted to upwards of 
nine hundred and fifty millions, the average for each day 
would consequently be rather more than three millions, 
and of this sum more than two millions eight hundred 
tliousand pounds were represented by paper. Even these 
figures do not express the full amount of the current paper 
transactions, as the Joint Stock Banks were not members 
of the Clearing House at the period mentioned. 

The evil resulting from inattention to the security of 
these documents is evidenced by the following extract 
from Knight's " London": — " The first forgery of a bank- 
not© occurred in 1758, when the person who forged it was 
convicted and executed. In 1781 it was decided that the 
Bank was not liable for the payment of a forged note. A 
more easily-fabricated instrument was never issued, and 
detection only ensued wheu the note reached a certain 
department of the Bank, where its spuriousness was 
detected by certain private marks, Tbe conse- 
quence was, that forgery, which was a comparatively rare 
crime before 1797, became a very common offence, and 
every year public feeling was outraged by the execution of 
numerous victims to the facility with which the wretch- 
edly-engraved notes of the Bank were imitated. In 1820 



there were 101 persons convicted of forgery, and 272 for 
having forged notes in their possession. In 1818 the 
number of persons executed for forgery was 24.'' 

The frequent reports in tbe newspapers of cases of for- 
geries are sufficient to indicate that the question is still 
worthy of most serious attention, although one of our 
fellow creatures may not now be hanged every fortnight 
for offences of this class. 

In discussing this matter several points must be homo 
n mind — 

i What we should endeavom- to obtiun — ^What is practica* 
ble on an Jeitensive scale — The means of securing the 
objects in view, and those plans which may give sufficient 
protection against one form, may afford no security 
against some other mode of forgery. — And that two classes 
of persons are to be protected, the one all alert, atten- 
tive, and suspecting ; the other comparatively inattentive, 
unsuspecting, and off their guard. 

It is evident that the private marks known to the bank 
clerk, and the absence of which is to him the signal for 
suspicion and .increased care, are of no avail as protection 
to the public. 

The great object is to paralyse or neutralise the inces- 
sant efforts of the skill and audacity of the forger, by ac- 
cumulating difficulties in the accomplishment of his 
project, and to do this with due regard to the inattention, 
mezperience, and want of skill of the public. 

It would seem that a true safety paper can be effica- 
cious only in proportion as its characteristic signs speak to 
the eyes of the general public, and not exclusively to 
those of the expert and practised ; for the professional eye is 
quick in observing points which escape general observation 

It may now ba inquired, What marks or signs should 
papers of this character possess ? Undoubtedly — 1. These 
papers should be readily distinguishable from ordinary 
paper at first sight, and by every person. 2. They should 
be incapable of imitation in such a manner as to deceive the 
most superficial observer cognisant of the genuine paper. 
3. And attempts at alteration should be indicated by the 
paper itself, without the assistance of an experienced per- 
son being required for the discovery. 

Commercial documents are exposed to two descriptions 
of forgery ; — ^I. Imitation or counterfeit of the whole docu- 
ment, either by fraudulently re-engraving and printing, or 
transferring from an original document by means of 
lithography or zincography. II. Partial alteration of 
amounts by chemical means. 

It is obvious that cheques, drafts, and similar papers, 
are more liable than bank-notes to the second kind of 
forgery, and that all are equally liable to the first de- 
scription of fraud. 

Having noticed the standard to be aimed at, we proceed 
to review some of the means more or less available for 
obtaining the desired security. These are — 

A. Peculiarities in the pulp or manufacture of the paper. 

B. Chemical preparations introduced at the time of ma- 
nufacture or subsequently. 

C. Watermarks or devices introduced for the purpose 
of distinguishing any given paper from all others. 

D. The style and subject of the engravings. 

E. Tbe inks used in the printing. 

A. — PEOIILIABITIES IN THE PULP OB MANUFACTCEE OP THB 
PAPER. 

The texture of paper may be caused to vary as much 
as the texture of^ other manufactures. As bank-notes-, 
shares, loan certificates, &c., have generally considerable 
wear, a point of some importance is to impart strength to 
paper intended for such purposes; this gives a peculiar 
character to the paper, and by which it may be easily 
distinguished from ordinary paper, as will be evidentfrom 
an inspection of the specimens now produced. Some 
Foreign banks adopt the plan of having different coloured 
papers for the different denominations of value, as blue for 
10 dollars, green for 20 dollars, pink for 5 dollars, &o. 
How far this is an advisable plan admits of question, for,. 
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in addition to the fading of a colour, the circumBtance of 
receiving a piece of coloured paper is apt to induce a false 
security, by assuming without inspection that the docu- 
ment is of a certain supposed value. Paper made of diffe- 
rently coloured pulps has been adopted in some Instances ; 
the two sides or faces of each sheet differing in colour. 
The introduction of silk gives a peculiar and unmistaka- 
ble character to paper with the pulp of which it may have 
been mixed. It may be noticed with refei'ence to the 
Bank of England, that its notes being destroyed on 
their first return to the Bank, and not issued a second time, 
80 much regard is not paid to the strong texture of the 
paper as to the security to be obtained from the nature of 
the water-mark, to be mentioned under our third section. 
The preservation of the natural or uncut edges of the paper 
18 esteemed a great security, as manifesting that the paper 
has been made with the definite object of being employed 
for a special puipose, and not a piece of paper cut from a 
sheet. This almost necessarily implies the possession of 
suitable machinery, and consequently to some extent the 
genuineness of the document, as it is rarely found that 
persons with the means of legitimate manufacture are 
connected with frauds, unless by inadvertence they become 
the unwitting aids of others. 

B. — CHEMICAL PBEPABATIONS. 

The use of chemical preparations has chiefly had 
reference to the detection of partial alterations of the 
writing on cheques, &c., so that on the application of 
■any .'solvent to dissolve the ink, such solvent should 
have at the same time a perceptible effect on the 
paper. Various vegetable colouring matters readily acted 
upon by the chemical reagents, have been used with this 
view, and the result has justified the expectation. One 
of the first, I believe, who suggested the application of 
these substances, was the late Mr. Kobson, the projector of 
the London Directory, not long since deceased in a work- 
house. He deserved a better fate. As acheck against altera- 
tions in drafts sent to a distance (and not the less suitable 
for securing cheques), I would mention the plan fre- 
quently adopted by some of the Scotch banks, viz., to 
discharge the colour from a tinted paper by writing the 
words expressing the amount of the draft across the paper 
in a chemical reagent, rendering a double alteration ne- 
cessary before a forgery could be successful. Under 
this head may be mentioned the introduction of ingredients 
to prevent the transfer of engravings by the Anastatic 
process ; of these the one most recommended is phosphate 
of copper, the incorporation of which with paper pulp 
prevents the transfer, the application of nitric acid used 
m that operation causing a deposit of copper on the zinc 
plate and thus preventing the forgery. As far as this 
particular mode of forgery is concerned, the protection 
thus^afforded is sufficient. Without changing the colour 
of writing paper, it can be rendered sensitive by the intro- 
duction of a mixture of the ferrocyanide and iodide of 
potassium and starch. 

C. — WATER-MAKKS. 

These are marks made in the paper in the course of its 
manufacture, by inserting in the mould or frame, some 
substance which shall cause an irregularity in the quantity 
of pulp deposited, the result being a design or water-mark. 
Various ajbitrary symbols have been introduced from an 
early period, and certain of these have been assigned to 
definite sizes of pa|)er. For those who may be curious in 
the antiquities of this subject, the accompanying t)iagram* 
may possess some interest. On the lower portion,, the 
qrmbols in present use are delineated from " Imperial " to 
" Pott." The figures in the upper portion are the devices 
used by the earlier makers. The hand open, surmounted 
by a star, there is little doubt gave name to the papers 
now called hand-papers, as small-hand, lumber-hand, 
Toyal-hand, &o. A sheet made in the year 1649, has 



* The Diagram was exbitnted at ttie meeting, but is not here 
IVprodaced. 



been found with the device of a large hat, and we leam 
from Fuller that there was at that period a description of 
paper termed " Cardinal." The star with eight points 
included in a double circle, is the mark of John Tate, the 
first paper-maker in England. The fleur-de-lis surmount- 
ed by a crown, strongly implies that this paper was ori- 
ginally imported from France ; the device is retained in 
demy to the present time, and modifications in some other 
sizes. The post-horn, from the general practice of the 
boy who conveyed the mail to blow his horn, was probably 
not adopted until after the introduction of the General 
Post, and is retained almost unaltered at the present day. 
The particular kind of papertermed " pott," appears to have 
derived its name from the flagon or drinking vessel, which 
was commonly used as the water-mark, to which the 
initials of the maker were frequently added. The flagon 
has been changed to the Arms of England. The fools- 
cap doubtless gave name to the paper now distinguished 
by that singular title, although it has resigned its mark, 
and adopted various others, as Britannia, and a rampant lion, 
with a cap of liberty on a pole. The marks in the paper 
used by Caxton ar;d other early printers, were the ox-head. 
and star, the shears, the hand and star, and the P. The 
rampant lion, with the motto "Pro Patria," and the ox- 
head derived their origin from the circumstance of their 
being the arms respectively of the province of Holland 
Proper, and of the town of Coesfeldt, inWestphalia. The 
bimdle of arrows had reference to the number of states 
comprising the United Provinces, and our present English 
mark is most probably a modification of the old mark. 
Originally designed as trade-marks, they have feeen so 
improved by processes more or less expensive, thatwater- 
marks have become sources of great security. It is evi- 
dent, that by the artistic and elaborate designs which can 
now be introduced into papers, the documents used by 
each bank or company may be rendered so unique, and, 
therefore, not obtainable in the general market, that the 
forger would at once have an almost insuperable difficnlly 
thrown in his way, as no respectable manufacturer would 
part with a specially prepared paper, except to the au- 
thorised recipient. Specimens illustrative of the nature 
of the securities afforded in this respect were exhibited. 

D, — ENGBAVIN*. 

Having passed in review the securities which paper in 
itself is capable of affording, the next important matter has 
reference to the printing imposed upon the paper. What 
securities can it afford ? 

To do justice to this portion of the subject more time 
would be required than is at our command. So import- 
ant was this question formerly considered, that about 30 
years ago, the Society of Arts deputed a committee to 
investigate the matter, and the suggestions then elicited 
are well worthy of attentive perusal. The subject has since 
been taken up by the French Academy, and although I do 
not consider they have been successful in their inquiries, 
the principal points of their report are subjoined, as they 
may be of interest : " This clever artist, M. Grimpg, 
taking up the idea of the Academy, sought to obtain we 
desired end, viz., the prevention of forgery, either by 
altering the writing, or effacing it altogether, by means 
of a delible device. For this purpose he endeavoured to 
procure a microscopic device, which extended all over the 
surface of the paper, and was composed of lines too fine to be 
reproduced by^hand, and which being printed with delible 
ink, should be open to attack by all the agents which 
affected writing, and when once effaced could not be re- 
stored by the most skilful hand or by any printing process. 
The principle consists in covering the paper with a micro- 
scopic device, printed on both sides, with delible ink, by 
means of a cylinder. Fine lines, capable of being re- 
printed upon paper, may be traced upon a plane or cylin- 
drical surface, either by an engine-turning lathe, or other 
suitable means, such as a steel roller, having the device 
upon it in relief, and which by strong pressure may be 
reproduced in intaglio upon a copper cylinder. This 
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latter process h the one adopted by M. Grimp^. From 
an experience of eleven years, your Commission is con- 
firmed in its previous opinion. After having successfully 
tried various geometric figures as suitable for composing 
the device, such as concentric circles, hexagons, &c., all 
opinions were in favour of the microscopic stars, which 
are upon the paper submitted to the Academy. This 
device has been found to present insurmountable obstacles 
to its I'eproduction by hand. With regard to the absolute 
identity of these stars to one another, wo will merely 
observe that they are produced by a single steel punch or 
die, upon which a single star is engraved. This punch, 
which is very liighly tempered, is caused to stamp the 
itavs all over a soft, steel cylinder, which is then tempered, 
and by being made to act upon other untempercd cylin. 
ders, the device may be reproduced upon any number of 
them; these cylinders may then also be tempered, and 
may be made to reproduce the device upon copper cylin- 
ders, from which they may be printed on the paper. Thus 
has the plan been carried out, which we had unceasingly 
and persevcringly advocated. To state it simply, it con- 
sisted in covering the two surfaces of the paper, (without 
changing it.s nature), with a device which could not be 
imitated by hand or transferred on to stone, and which 
might be printed with ordinary writing ink. It is the 
plan proposed by M. Grimpe, and improved upon in some 
respects by the suggestions of others, which has been 
alone found to possess all these advantages." 

Notwithstanding such high authority as the Academy, 
gome serious objections to the plan they recommend exist. 
1. The employment of a microscopic device maybe a very 
good means of check by a bank clerk sitting at his desk 
with a microscope feed before him, but to the 
public generally, invisible marks to the open eyes 
are of much the same valup as visible marks to 
shut eyes. The injury is done before the detection of 
the forgery. 2. The facility this plan offers to the forger 
will be apparent when it is considered that the supposed 
security consists in the repetition of the same figure, and 
that one so easily formed as a geometrical figure requir- 
ing no design, but simply care in imitation. For the 
■ame reason exception must be taken to the almost mi- 
croscopic repetitions in some bank-notes of such words as 
" One Pound," &c. 3. Tliat whicli we are accustomed to 
axpeot we too otten assume we see, and the mind misleads 
the eye. Thus, supposing the microscopic stars or words 
on a genuine document to have been carefully noticed by 
any person, on seeing a paper with similar stars or 
words so near in resemblance as a forger would take care 
they should be, the receiver would most probably assume 
the document to be genuine. The design, from its ex- 
cessively minute character, gives the idea of a tinted 
ground rather than of a definite pattern or a series of 
words. 

It is not my intention to describe the various plans of 
engraving and printing further than to indicate the 
sources of the variety which is at our disposal for accu 
mulating difficulties in the way of crime. 

For this purpose we may divide engraving and printing 
subjects into the following classes: — 1. Intaglio en- 
graving, depending upon the human hand, and which may 
consist of either — : A. Portraits. B. Vignettes. C. Scroll- 
work. D. Plain and ornamental writing. — 2. Machine 
intaglio work, not depending upon the human hand, 
iiutomatic, either : — E. Rose engine work with all its capa- 
bilities of complexity and variety, resulting from devia- 
tions in the arrangement of the machine. F. Anaglypto-^ 
graph or line tracing, by which machine medallions and 
raised work are rendered on flat surfaces in such a manner as 
to exhibit great beauty and effect. 3. Lithography, or print- 
ing from stone, well adapted, when various colours are 
required to be introduced, and when exceedingly fine work 
is not desired. 4. Surface printing. This may be either 
from wood or type. Hitherto it has been generally con- 
sidered that fine work could not be executed by the 
ordinary letter-press, but of late, from the improvements 



in the artof electrotyping, fine engraving can be rendered 
workable at the letter-press, and as copies can be multi* 
plied by the electro process without limit, should the fin« 
surface wear down somewhat quickly, as no doubt it 
must, by being printed at the letter-press, new copper 
blocks can be introduced at a trifling expense. 

With all this variety from which to choose, some pre- 
senting considerable difficulties to the forger, it is rattier 
singular that for the engraving of cheques, bankers for 
the most part should remain satisfied with the most easily 
imitable of the long list named, viz., plain writing. 

The judicious combination of these kinds of engravings 
in the same document would present insuperable diffi* 
culties to an imitator. For example, an important docu- 
ment might contain such a selection as the follow- 
ing : — 1. An elaborate engine-turned scroll. 2. A scroll 
engraved by hand, skilfully executed. 3. An analypto- 
graphic design. 4. A head, engraved by one of the best 
artists. 5. Ornamental and plain writing. I apprehend 
that the mechanical and artistic skill and appliances re- 
quisite to successfully imitate such a combination as the 
above, would not be found in any set of forgers, certainly 
not in one person. I am decidedly of opinion that th» 
impression produced by an engraving ofthe human head ia 
more easily retained in the memory, and any diversity no- 
ticed, than any other design, whatever may be its cha- 
racter. The difficulty which has generally presented 
itself, that of multiplying accurate copies without tha 
expense of re-engraving, may bo obviated in two ways — 
by Perkins's process oi softening and subsequently harden- 
ing steel, or by taking electro copies. 

E. — INKS. 

Few observations must suffice on the subject of printing 
and writing inks. Printing inks may be considered of 
two charactei-s — aqueous and saponaceous. Under the 
first term I include what are called vegetable inks, and 
which are used with the same object as tinting paper in 
the pulp, viz., to present a ground on which the amounts 
are to be written, and which tinted grounds indicate any 
attempt to remove the superimposed writing. Ordinaiy 
black printing ink does not possess any security on this 
head, and unless the printing be well dried the transfer 
to zinc is easy. Although there is danger from this causa 
for plain writing and simple work, I have yet to learn 
that with wcU-driod elaborate work the process is success- 
ful even in the hands of the most expert. It is also as- 
serted that the vegetable inks can be similarly transferred, 
but I am not aware whether the truth oi incorrectness of 
this assertion has been impartially tested. 

Of writing inks the most usual is the one of which 
oxyde of iron is the base ; many substitutes have been tried, 
but this still maintains its position. To remove this ink, 
recourse is generally had to oxalic acid to dissolve the 
salt of iron, or chlorine to break up the combination of 
the oxyde of iron with the gallic acid, and the oxyde ia 
then easily removed by washing the surface with weak 
hydrochloric acid, which dissolves the iron. Thus is ex- 
plained the rationale of the action both of tinted papers 
and vegetable printing inks. The application of tha 
above-named, or similar chemicals, to dissolve the writing 
ink has a chemical action upon the colouring matter of 
the paper or vegetable ink, and the written black ink can- 
not be successfully removed without bleaching or dis- 
colouring the paper or vegetable printing ink. 

It may be noticed that the French Academy proposed 
an ink of which carbon should form the principal ingre- 
dient. This ink is directed to be made by diluting Indian 
ink with water acidulated by means of hydrochlorio 
acid, in such quantity as to ^ve it a density of TOIO. 
It resists very well all chemical agents, and even me- 
chanical erasure, providing the ink has sufficiently pene- 
trated the paper. I believe this ink never came into use. 

In conclusion, I would urge upon those interested 
in these matters, that protection is to be sought ia 
the accumulation of checks to forgeiy, rather than in tha 
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gnperiority of any one particular form of security. 
Tinted paper tnay be very good as a protection against 
partial alteration of a genuine cheque, but if the paper can 
be procured at any stationer's, it surely is no security 
against an engraver copying a cheque clandestinely. 
Illustrations of this principle could be multiplied to an 
Onormous extent. There is another source of fraud, against 
which no slcill in the preparation of bank-notes or cheques 
can afford protection, I alhide to the stealing of genuine 
documents,', that is, bo far as the printing is concerned, and 
these thefts may occur when the document is either par- 
tially or wholly completed. In the former case the ad- 
vantage of accumulating difficulties is not slight, as the 
skilful eye will frequently detect the stage at which a 
forged document passed into the hands of a person unabl c 
to complete it in the same style as tlie previous portion 
of the worlc, and this may frequently furnish a clue to 
the thief. 

The foregoing observations are the results of some 
years' attention to the subject, and I have waited long 
in the hope of seeing it.talcen up by abler hands ; but 
no one has spolien, and yet many hundreds of pounds 
have been lost through forgery by individual finps in this 
city within the last twelve months, and which I believe 
miglit have been avoided had the parties given half an 
hour's attention to this question. I have endeavoured 
to be impartial, but am not a believer in a universal 
remedy of any kind. More details could easily have 
been given, but. my desire was to lay down and ex- 
plain a few principles, leaving eveiy one to provide foi the 
peonliaritie? of his own case, jrather than to dilate upon 
any special branch of the subject. 



The Secret ARy stated that he had received a commu- 
nication from Councillor Auer, Director of the Imperial 
Printing-office at Vienna, in reply to an inquiry he had 
addressed to that gentleman on the subject of the papers 
which had just been read, and of which the following 
was an extract : — 

"According to my experience the fabrication of bank- 
notes or other similar papera is threatened with counter- 
feiting particularly from the following graphic processes, 
viz., autography, anastatics, photography, and copies of 
the engraving (calcography and chemitypy). Any new 
process that does not effectually remove the possibility of 
imitation by means of any of these processes, will not 
answer the purpose. As for the imitation by means of 
drawing, it is of no great consequence, because the multi- 
plication is too difficult and troublesome to be carried to 
any great extent. The chief attention must, therefore, be 
directed against the possibility of counterfeiting by either 
of the aforesaid processes. We have endeavoured to 
solve this task by a combination of processes, including the 
natural printing process, each opposed to the other in its 
manner of printing, by which method forgeries are ren- 
dered very difficult, because they cannot be accomplished 
by a single individual, but require the co-operation of 
several — thus considerably diminishing the probability 
of tieing kept a secret. Though the execution of several 
sorts of paper-money was, from want of time,* not so ar- 
tistically perfect as I could have wished, yet we had the 
satisfaction to experience but very few instances of for. 
gery — a result we solely owed to our principle, that is to 
say, to the above-mentioned combination of printing 
processes. This, in a few words, is the result of my ex- 
perience concerning the printing of bank-notes. Our 
experience in this matter is the richer, as the greatest 
variety of paper-money is in continual use in our 
country, and as every new discovery, every improvement 
in the fabrication of such papers, is communicated to our 
office for the purpose of being judged and tested by ex- 
periments. Thus we have by degrees accumulated a 
very considerable quantity of experience relative to a 
great variety of distinct processes, which, liowever, are 



so intimately connected with one another, that it is nearly 
impossible to communicate them separately." 

•The Chairman said, he feared that the manufacture of 
bank-notes was in the hands of so few, that there was 
very little for the many men of science he saw around him 
to say on the subject. There were, however, one or two 
points on which he wonld like to say a few words. One 
of the most extraordinary changes which had taken place 
during the last 25 years, was that with regard to bank- 
notes. They had seen the changes which had taken 
place with respect to the position of the soldiers who 
were now fighting in the east, who had proved that edu- 
cation did not make them the less fitted for the perform- 
ance of their duties. But the most extraordinaiy 
mark of improvement he thought was to be found in the 
circumstance, that the Bank of England now allowed the 
process of making a bank-note to be explained and shown, 
rather than hanging people for attempting to imitate it. He 
understood that since the abolition of hanging for forgery, 
that crime had materially diminished. The safety against 
imitation of bank-notes consisted in their reproduction to 
any number, in so perfect a state as they now were, which 
could nothavebeen done under the old system. Under that 
system, however great the care and attention, each plate 
would have some trifling difference, making it more diffi- 
cult for the clerk to judge of their genuineness than at 
present. As the not«8 on the table could not be allowed 
to stay there after that evening, and as they would be put 
in circulation onjthe 1st of January, he^ad vised the ladies 
and gentlemen present closely to examine them, so that 
they migiit be able to judge of the genuineness of the 
next notes they received. He ventured to throw out, as 
a hint, in consequence of the entente cordiaU which now 
existed with their neighbours the French, that the Bank 
of England should allow their process of making notes 
to be exhibited at the Exhibition in Paris next year. 
He was sure every lady and gentlemen present would 
cordially agree with him in awarding a vote of thanks 
to Mr. Smee for his very valuable paper. There 
was present an ex-governor and the Deputy-Governor 
of the Bank of England, and he was sure that the meet- 
ing would return thanks for their extraordinary liberality 
in allowing these explanations to be entered into. Unless 
any gentleman, from the waifa and strays he had picked 
up, wished to open a discussion, he should proceed to 
give their thanks to Mr. Smee, but if they did, he should 
be happy to hear them. He thought the prevention of 
forgery would form an interesting subject for discussion on 
some future evening. The chairman here exhibited two 
Austrian bank-notes — one of the value of 3d., and the 
other of 5d. — to show the extraordinary number of notes 
issued in that country. 

The Secretary announced that the paper to b« 
read at the next meeting, Wednesday, January 
the 17th, 1855, was " On the Smoke Nuisance, 
considered historically, morally, scientifically, 
and practically," by Mr. George Muir, of Glasgow. 

Also, that the following arrangements had been 
made for succeeding meetings : — 

Jan. 24. Mr. W. Longmaid, " On Peat and 
other Vegetable Charcoal, and some of its Uses." 

Jan. 31. Mr. S. 0. Homersham, "On the 
Chalk Strata considered as a source for the Sup- 
ply of Water to the Metropolis." 

Feb. T. Mr. Thomas Dickins, "The Com- 
mercial consideration of the Silk-worm and its 
Products." 

Feb. 14. Mr. Harry Chester, "The Planning of 
School Buildings." 

Feb. 21. There will be NO MEETING— it 
being Ash- Wednesday. 
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Peb. 28. Professor John Wilson, F.R.S.E., 
" On the Iron Industry of the United States." 

March 7. Mr. J. B. Lawes, " On the Sewage 
of London; its Composition and Value as a 
Fertilizer." 



PARIS UNIVERSAL EXHIBITION OF 1855. 
Offices iji Paris for British Seotiox. 

Marlborough House, Loudon, Dec. 15, 1854. 

Sir, — ^I am directed by the Lords of the Committee of 
Privy Council for Trade, to inform you tliat they have 
hired a house in Paris, situated in Rue du Cirque, No. 
14, for the offices of the British section of the Universal 
Exhibition. It is ths wish of my Lords to make this house 
as extensively useful as possible to the committees who 
have been co-operating with them in securing a creditable 
representation of the industry and of tlie fine arts of the 
United Kingdom, as well as to the officers who may be 
sent to Paris by my Lords to yield the necessary assist- 
ance, information, and support to the exhibitors. 

With this view it is intended to devote about eight 
rooms to be occupied as offices by the agents of the various 
committees in the metropolis, the provinces, and the de- 
pendencies of the United Kingdom, and when such agents 
are duly accredited, to give them every facility for the 
transaction of their business. 

My Lords consider that it is very desirable not only that 
the French people should see the British goods displayed 
in the Exhibition, but that facilities should be given fur 
obtaining all the information possible with respect to 
prioe, rate of production, the facility with which orders 
can be executed, &c. ; and it is considered that an office 
in a central situation, adjoining the Exhibition, where 
such iaformatioa could be obtained with readiness, would 
be of great service to the French public, and to the ex- 
hibitors of the United Kingdom and its dependencies. 

The accommodation being limited, and the extent to 
which Committees and Colonial Commissions may be dis- 
posed to make use of the facilities offered, being uncertain. 
It is of course impossible to announce what accommodation 
may fall to the lot of each Committee, particularly as this 
very proposal may lead to arrangements between several 
Committees to have the same agent. In that case it 
might be possible to give such agent a room to liimself, 
otherwise it will obviously be necessary to put two or 
more into the same room, and for them to arrange to re- 
ceive busine«8 visits at different hours, or on different days 
of the week. In addition to this accommodation, a large 
room might be occasionally disposable for Committee or 
Other meetings. 

The accommodation will not be sufficient to allow of 
the same facilities being offered to the agents of indi- 
vidual exhibitors ; but it is proposed to provide means by 
which daring the arrangements, and during the Ex- 
hibition itself, Exhibitors may, should they think proper, 
have their letters sent to the same address. 

As these kinds of arrangements require some consider- 
ation, and it is not necessary absolutely to fix their details 
at the present moment, my Lords will be glad to be 
favoured with any remarks which your Committee may 
have to make upon this subject. 

It perhaps may not be out of place to remark that it 
will be necessary for my Lords to reserve to themselves 
the power of putting a stop to any proceedings which 
might arise out of the facilities now offered, and which 
might be in any way unsuitable or injurious to the in- 
terests of all. 

I have the honour to be. 
Sir, 
Your obedient Servant, 

H. C. OWEN, Secretary. 



CHINESE AND AZTEC PLUMAGERY. 

By D. J. Maosowan, M. D. 
(From Ha American Journal qf Science and Arts.) 

Those natives of North-Eastern Asia who in modem 
times have been drifted to the opposite shores of the 
Pacific were generally fishermen, mariners, or persons 
unacquainted with mechanical operations, and it is alto- 
gether probable that from the period of the first disaster 
by which they were driven to America, to that of the last 
shipwreck on that coast, very few artizans, and no scholars, 
have in this manner changed continents ; nor. judging 
from the low state of civilisation of the more northern 
peoples, could it be expected that adventurers by the way 
of Behring's Straits or the Aleutian Islands would carry 
with them a knowledge of any arts but the most simple 
and rudimentary. Hence, we shall look in vain for many 
resemblances in the industrial operations of the dwellers 
on the eastern and western coasts of the great ocean. 
Nevertheless, there is reason to believe that were we 
better acquainted with the state. of arts amongst those 
farthest advanced in civilization in Polynesia and America, 
we should recognise modes of operation identical with 
those of China too numerous to be accounted for either as 
coincidences, or as independent inventions. A striking 
illustration is furnished by Capt. Wilkes,* who gives a 
drawing and description of an instrument fordrilling holes, 
which he found in use by the inhabitants of Fakaafo or 
Bowditch Island. This is undoubtedly a Chinese imple- 
ment, being the most ingenious of all their tools. It is 
employed for perforating small holes by all workers in 
metals, but appears to most advantage in the hands of 
needle makers, who use it for drilling eyes in the small 
wires of wbich these are made. 

Whether plumagery or the art of working in feathers, 
which was formerly practised in this part of the world, 
and also by the Aztecs of Central America, originated 
with Asiatics, or Americans, or with both, must be left to 
conjecture : in any view of the case, the.fact is invested 
with interest. Attention was attracted to this subject by 
perusing the chapter devoted to an inquiry into Aztec 
civilisation in Prescott's History of the Conquest of Mexico, 
where the distinguished historian shows that the ancient 
Mexicans excelled in the arts of plumagery and jewellery, 
in both of which they appear to have followed the same ' 
methods that are adopted by the Chinese. 

Confucius informs us that in remote antiquity, ere the 
art of weaving silk or hemp was understood, mankind 
were clothed with the skins of beasts and feathers. How 
the latter were held together is not stated, but it must 
have been in a rude manner by cords or thread : at a 
later period feathers were in general demand, as orna- 
ments to banners and articles of attire ; and subsequently 
for the manufacture of door-screens and caps. Tradition 
states that garments made of feathers and resembling fur 
dresses were presented to the Emperor Shauhau, who 
reigned twenty-five centmies before our era. The ear- 
liest allusion to robes woven with feathers, occurs in the 
history of the Tsin dynasty. In the year 272 a.d., Dr. 
Ching, the court physician, presented the emperor with a 
gown made of feathers from the golden-headed pheasant. 
His Majesty, being the founder of a new djrnasty, was 
anxious to induce economical habits among his subjects ; 
he therefore immediately ordered the splendid garment 
to be publicly burnt before the palace door, and issued on 
the following day stringent prohibitions against the pre- 
sentation of articles of luxury. 

The Emperor Wuti, who flourished in the latter part 
of the fifth century, had a son who was notorious for his 
extravagance, having among other costly articles, a robe 
woven with peacock's feathers. History further iufoi-ms 
us that it was the custom of emperors to make presents 
every eleventh month of robes made out of the feathers 
of the variegated king-fisher to certain ministers of state. 



'Narrative of the TJ. S. Exploring Expedition, by Ctft. 
Wilkes, U. S. N. vol. v. p. 17. 



94 



JOURNAL OP THE SOCIETY OP ARTS. 



TaisQDg, A.D. 976, changed the custom so far as to sub- 
stitate silk for plumageiy. Again, at a later period, the 
imperial records relate that the Princess Ganluh engaged 
a Bkilful artificer to collect feathers of every description, 
to make of them two dresses, which should, when looked 
at iu front, present one colour, when Tiewed sideways 
another, and when held up to the light a third. When 
completed, she presented them to the empress, and ihey 
were so much admired that the fabric became very 
fashionable among officers and people, so much so that 
the hills and forests were swept clean of down and fea- 
thers, and vast numbers of birds were ensnared for their 
plumage. 

More instances might be adduced to show that at dif- 
ferent periods extending through many centuries plu- 
magery was well understood. Garments thus manutac- 
tored were, necessarily rare, their use being confined to 
persons of rank and wealth, and it maybe doubted if even 
among the Aztecs whose country unlike China had vast 
forests crowded by the feathered tribe, the material was so 
abundant as to allow the inhabitants generally to shine in 
Iwrrowed plumes. 

The foregoing examples, drawn from the popular ency- 
cloptedias.throw no light on the mode of manufacturing this 
elegant material. Something, however, may be gathered 
on this subject from a work styled " New Conversations on 
things seen and heard at Canton," by a native of Suchau, 
who spent many years in that city in a mercantile capa- 
city, in the latter part of the last century. In a short 
section devoted to Bird Clothei, he says, " There are se- 
veral kinds of birds, the feathers of which are woven into 
a peculiar cloth by the southern barbarians. Among them 
is the celestial goose velvet, the foundation of the fabric 
being of silk, into which the feathers were ingeniously and 
skilfully interwoven, on a common loom, those' of a crim- 
son hue being the most expensive. Of these wild goose 
feathers, two kinds of cloth were made ; one for winter, 
the other for summer wear. Bain could not moisten them; 
they were calle4 ' rain-satin,' and ' rain gauze,' respec- 
tively. Canton men imitated the manufacture, employing 
feathers of the common goose, blending them with cloth. 
This fabric though inferior in quality, was much cheaper. 
Goods of the same description were also brought from 
Eohlih (a state described by geographers as being adja* 
cent to Samarcand, perhaps Bokhara), made of birds' 
feathers : they were twilled, the crimson coloured being 
most valued. The article was too heavy for garments. 
The Cantonese also learned to imitate this, making it like 
plain silk, and inferior to that from abroad. Peacock 
leathers are employed by Canton manufacturers in making 
variegated threads which are used in making beautiful 
capes for females." Another writer states that a tribe of 
the Miaut, in Kwangsi, manufacture clothes from the fine 
down taken from the abdomen of geese. The down and 
tufts of birds were probably the materials which were 
woven into textile-like fabrics. 

From the above, it would appear that the Chinese have 
lost the art of weaving feathers. Plumagery is still prac- 
tised, however, in the decoration of metallic ornaments 
worn by all classes of females, chiefly on the head. When 
silver is employed, the article is first coated with gold. 
The gaudy lustre of the gilt is softened by laying over 
portions of it a covering of blue feathers representing 
flowers, insects, birds, and the like, which imparts inde- 
scribable beauty to the silversmith's elaborate filagrees. 
The art appears to most advantage as practised by artificers 
whose occupation is the manufacture of garlands, chaplets, 
frontals, tiaras, and crowns of very thin copper, on which 
purple, dark, and light-blue feathers of gorgeous brilliancy 
are laid with exquisite taste and skill. From the size of 
these ornaments great scope is afforded for the display of 
vaiious figures. Sometimes two dragons extend from 
below the lobes of the ears, meeting above the forehead, 
the variegated scales of which are represented by minute 
portions of feathers of various hues ; at others, beautiful 
itowers are interspersed with elegant mosaic, and then 



again the head attire appears animated, as with eveiy turn 
of the fair one, tiny genii, birds, and insects are set in 
motion from springs and wires which retain them in the 
midst of the fairy-like garland. A more tasteful, elegant, 
or gorgeous blending of art and nature than is exhibited 
in one of these head-dresses, perhaps no ingenuity has 
hitherto devised. To increase the efi'eet, these ornaments 
are studded with pearls, produced cheaply and in great 
abundance by artificial means in a fresh-watei'musole.* 
Commoner articles, such as earrings.Jand brooches for caps, 
are generally made of a small wreath of the forget-me- 
not, encircling one of these pearls. Half a dollar will 
purchase one of these when of silver, and a few cents the 
copper ones. The most expensive head-dresses cost less 
than five dollars, unless of silver. 

As this elegant art has not hitherto attracted the atten- 
tion of foreigners, the mode of procedure should be 
described ; this may be done in few words. 

On the table at which the workman sits, he has a 
fasciculus of feathers, a small furnace with a few embers 
for keeping warm a cup of glue, a small cutting instm- 
ment like a screwdriver, a pencil or brush, and the 
articles, either silver, gilt, copper tinsel, or pasteboard 
which are to be feathered. The thumb and index finger 
being smeared with glue, the feathers are gently drawn 
between them, which stiffens the barbs, causing them to 
adhere firmly together ; and when dry the perpendicular 
blade is drawn close to the shaft, dividing it from the 
barbed portion. Holding this cutting implement as in 
writing a la Ckinom, the artist by pressing on the strips 
of barb with the knife, cuts them into the desired size and 
shape, which is a work of some delicacy — the pieces 
being very small, ih the form of petals, scales, diamonds, 
squares, and the like, and requiring to be of the same 
size as the particular spot on which they are to be laid. 
Besides fingering this tool in the manner described, he 
holds the pencil nearly as we do a pen, dips it into the 
glue, brushes the spot to be coated, then expertly revers- 
ing it, .touches with its opposite point a tiny bit of fea- 
ther, which is thus lifted up and laid on the part for 
which it was fitted. Care is requiate also in giving a 
proper direction to this twilled work, for such of course is 
the appearance presented by the barbs. 

The feathers mosfin demand for this purpose are from 
a beautiful species of Alcedo, brought from'the tropical 
regions of Asia ; they are employed for silver articles. 
King-fishers of coarser plumage, and less brilliant hue, 
found throughout the country, are used for ornaments 
made of copper or pasteboard. Blue always greatly pre- 
dominates over lighter or darker shades, relieved by pur- 
ple, white or yellow. 

Whether Aztec silversmiths, whose ingenuity is_ so 
much lauded by the old Spanish chroniclers, practised 
this branch of plumagery or not is uncertain.^ There is 
reason to believe that what is said of their imitation of 
animals with moveable wings or limbs, of their represent- 
ing scales of fish alternately of gold and silver, were 
nothing more than what is now done by the same craft in 
China ; and which were esteemed very marvellous by Sir 
J. Manduville (Voiage and Travaile), motion being com- 
municated by wires and springs, and colours imparted 
by the plumage of choice birds. The eonstnictlon of 
automata proper requires a knowledge of horological me- 
chanism, never attained by either Chinese or Aztecs. 
Plumagery doubtless attained a far higherdegree of excel- 
lence in Central America than in China, owing to the 
greater variety and extreme abundance of the feathered 
tribe in the dense and luxuriant tbrests of Mexico. Yet 
it is not likely that feather fabrics were so easily mann- 
factured as to be worn by other than the nobles and affluent 
to whom in China their use was confined. Had the 
Chinese been as destitute of textile fabrics as the Aztecs, 
they would unquestionably have engaged in plumagery 
with greater success. 

• Vide "Joomalofthe Society of Arts, Vol. I. p. 587, and 
Vol. II., pp. 33 and 72. 
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MB, MECHI'S " BRITISH AGRICULTURE." 

Sm, — Permit me to correct slight bat important mis- 
prints in tlie report of my observations on Mr. Meclii's 
paper " On British Agriculture." 

Mr. Jolin Hudson, of Castle-Acre, in Norfolk, whose 
farm really is an illustratiou of a " great fact " in British 
agriculture, consumes not £600 of oil-cake, bat £600 a 
month for oil-cake. 

I did not call Mr. Mechi's remarks toily — that would be 
rude and unjust — ^but witty. It is Mr. Mechi's wit, en- 
thusiasm, and imperturbable good temper which makes his 
discourses so attractive ; his facts are, however, at times 
rather too hastily collected. For instance — To insure cattle 
costs I find about £3 per cent, taking horses, &a., all 
round, instead of £20 per cent., as he stated, to show what 
is very doubtful — the superiority of his system of feeding 
cattle on boards, where they look very uncomfortable. 

As Mr. Mechi challenges criticism, by the publication 
of his essay and balance-sheet, I may venture to say 
farther, that the balance-sheet consists of items so 
obscurely massed together (as, for instance, horses with 
his beef and mutton) that there is no opportunity of ascer- 
taining from it how many pounds of meat he makes in a 
Cear, and at what cost. If he wishes to convince us, as 
e has convinced himself, that liquid manure has enabled 
him to double his live stock, I would recommend that he 
dioold give the following information next year, based 
on questions which some of the most improving farmers 
of the kingdom have answered without hesitation, to 
assist me in preparing some sketches of English agricul- 
ture for one of our most popular periodicals : — What 
number of cattle, distingmslung fattening and dairy ; 
and what number of sheep and lambs does Tiptree Farm 
torn out in the year? What is the expense for purchased 
food, and what for artificial manures, distinguishing the 
cost of each? 

These items would enable as to compare the cost of the 
fiesh meat with the selling price. 

We ought further to have a list of Mr. Mechi's imple- 
ments, and an account of the course of his cultivation, so 
that we may know whether he relies entirely on liquid 
manure for all his crops, and, if not, how much solid farm 
yard dung, how much guano and superphosphate, he ap- 
plies, and to what crops. 

Does he sell or consume his straw ? 

I make these suggestions for the good of British Agri- 
culture, that we may learn to be convinced, instead of 
being merely astonished at bold assertions. I agree with 
Hr. Mechi that nothing less than high farming, on the 
best principles, with the best implements, the best drain- 
age, and the best arranged farm buildings, ought to be 
encouraged; but as he alludes so scornfully to the farmers 
of England, I must venture to say his precepts are 
better than his practice, and that he has neighbours in 
£3sez whose fields are better drained, whose farm build- 
ings are better arranged, whose implements are better 
Mlected, more scientific, and effective, and whose stock is 
in mnch better condition than what is to be found at 
Tiptree. Yours, ifcc. 



SAM. SIDNEY. 



Farmer*' CIub.-Bridge-ttrcet, Blackftiata. 



l^xamUnp at InstMiaits. 

« 

Pbmbbokb-dook, South Wales. — A Conversazione of 
themembers of the Pembroke -dock Mechanics' Institute 
hayipg been announced for Thursday evening, the 7th 
instant, contributions of articles likely to prove interesting 
and instructive for the occasion, were requested from mem- 



bers and friends. The number of rare and curious objects 
in nature and art, brought together in consequence, from 
the town and neighbourhood, was to a surprising extent 
beyond all expectation. Few people could have possibly 
imagined that such a collection could be made in this 
remote spot of the kingdom. From the peer to the hum* 
blest artisan, almost everybody had some article of interest 
to produce. The science of astronomy was illustrated with 
globes, an orrery, a monster chart of the heavens, dia- 
grams of the direct and retrograde courses of the planets 
amongst the fixed stars, a magnificent daguerreotype of 
the moon, &c., &c. The science of geology had its illus- 
trative models, specimens of various strata, rich and rare 
minerals, ores, &c. Natural history had its stuffed birds 
and reptiles, preserved specimens of the serpent tribe, 
insects, fishes, shells, corals, &C. Universal histoiy was il- 
lustrated by ancient and modern coins and medals, and va- 
rious antiquities from all parts of the globe. The wonders of 
the microscope were exhibited , and that beautiful instrument 
the stereoscope was produced and explained. Exquisitely 
executed models of naval architecture were in abundance. 
An excellent collection of photographs and nature prints 
contributed by the Society of Arts attracted, however, the 
principal share of attention. There were also some 
remarkably fine photographs contributed by the Earl of 
Cawdor. Beautiful specimens of needlework, embroidery, 
wax flowers, and ornamental leatherwork, were furnished 
by ladies. The gratifying result of the variety and taste- 
fulness of the display was, that by general request the hall 
was kept open for three days longer, from 10 a.m. to 
10 P.M., when crowds of visitors of all ranks assembled; 
and the trifling charge for admission to non-members (6d. 
each) not only liquidated all expenses, but left a handU 
some balance in the hands of the committee. The 
experiment is well worth imitation in other small towns* 
It has decidedly raised the character of the Institute in 
the estimation of this and the adjoining counties. 

Sevbnoaks. — On Thursday, December 14th, a very 
instnn;tive lecture was delivered at the Literary and 
Scientific Institution, by Dr. Pettigrew, on the " Organ of 
Hearing in Man." "There was a very full attendance. 
The Institution is indebted to its patron, the ;Marquis of 
Camden, for this lecture. 



JIEETING FOR THE ENSUING WEEK. 
Wed. Microscopical, 8. 



PARLIAMENTARY REPORTS. 



SESSIONAL PRIMTED PAPERS, ] 
Delivered on lilh Dec, 1854. 
Par. No. 

1. BiU— MUitia. 

Frisoners of War— Convention with France. 

America (Settlement of Claims)— Contention. 

AmericaO^sheriea, Commerce, and NaTijation)— Treaty. 

National Edacattan (Ireland)— Twentieth Keport, VoL2. 

Delivered on Xilh Deceinber, 1854. 

1. Pabiic Income and Expenditure (Bal'incc-sheet)— Account. 

Delivered on I6lh and ISth December, 1854. 

3. Navy Services, &c.— Statements. 

4, The " Prince" ( Warm Clothing Lost)- Statement. 
Queen's University in Ireland — Report. 
Agricultural Produce in Ireland — Returns. 
Austria — Treaty of Alliance. 

Delivered on 19th December, 1854. 
4, Bills— Enlistment of Foreigners. 
6. BUls— Militia (Amended). 

Australian Colonies (Alterations in the Constitutions)— For" 
Uier Papers. 

Sestion 1354. 
456. Public Petitions— Returns. 
459. Select Committees— Return (a corrected leaf J. 
Delivered on 20(A December, 1854. 
5. General Committee of Elections— Mr. Speaker's Warrant. 
Session \SH. 
432. Cknrcbes (Metropolis)— Return. 
5U9. Poor Rates, &c.— Return. 
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PATENT LAW AMENDMENT ACT, 1862. I 

APFUOATIONS FOR PATENTS AND FKOTBCTION ALLOWED* 

[From Gazette, Dec. loth, 1854.] 
Dated Ath Novcvibcr^ 1854, 
3339* W. J. "Wright, Red Cross-street, Cripp legate— Application of 
tobacco stalk. 

Dated 1th November^ 18S4, 
2355. F. Baxter, Snointou— Compound shell. 

Dated 24th November , 1854. 
24S2. T. Culpin, 5, Devonshire-terrace, BlackUeath-road — Waste- 
water preventer. 

Dated 25th November, 1854. 
2492. T. Greenshields, Derby— Treating cotton waste. 
3494. W. Blundell, 29, New Broad-street— Surgical apparatus for 
benumbing sense of feeling. 

Dated 21th November, 1854. 
2496. J. Gillott, jun., and II. Gillott, Birmingham— Pens. 
2498. r, A. le Comte de Fontaine Moreau, 4, Sonth-street, Finsburj 

— Wrought-iron wheels. (A communication.) 
2500. C. Levey, Red Lion-street, llolborn— Weaving bags. 

Dated 28th November, 1854. 
2602, J. Clarke, Leicester— Looped fabrics. 
2503. T. Restell, Strand— Umbrellas, parasols, and cases or covers, 

and walking sticks. 
3504. T. Staunton, Bath— Motive power. (A communication.) 
2505, A. V. Newton, 60, Chancery-lane— Furnaces. (A communl 
cation.) 

Dated 29th November, 1854, 
2606. C. Peterson, Cball, Isle of Wight— Material for textile fkbrics 

and paper making. 
3607. J, Taverner, Paris— Edible compound, 

2508. T. and S. Knight, South wark— Apparatus for heating water. 

2509. J, Abraliam, Great Crosby, near Liverpool— Draining, 
2610. G. Gowland, Liverpool — Mariner's compass, 

2511. J. Kealv, Oxford-street— Machinery for cutting roots. 

2512. S. Smith, Nottingham — Pressure guages. 

Dated 30th November, 1854. 

2514. Sir J. C. Anderson, Bart,, Fermoy — -Economical railway. 

2515. E, Welch, 50 George -street, Portman -square— Fire-places, 
2517. J, B. A. C^uiquandon, Ambert, France — Corks, 

3518. E. Pettitt, Manchester- Machinery for drawing; cotton. 

3520, W. Taylor, Uowwood-by- Paisley— Furnaces. 

3621. J, Sands, 11, Austin-friars — JItlariner's compass. (A commu- 
nication.) 

2522. C. Murray, Havill-street, Camber well— Ordnance, barrels of 
fire-arms, &c. 

3623, F. Le Mesurier, Guernsey— Cartridges. 

2624. E, and J. Rowland, Manchester—Pistons. 
Dated 1st December, 1854. 

9B29. E. Briggs and W, Souter, Rochdale— Gassing yam. 

3627, J. Arrowsmith, Bilstou— Construction of forts, floating bat- 
teries, &c. 

2628, J. Bernard, Club Chambers, Regent-street— Manufacture of 
boots and shoes by machinery. 

3629. T. Wilson, 3, Moscow-road, Bays water— Preventing the noise 
in omnibuses, &c. 

3530, T. Restell, Strand— Guns, 

3631. W. J. Cantelo, 4, Leicester-square— Barrels of ordnance and 

small arms and projectiles. 

3632. T.Littleton, Saltash — Sewage manure, 
2533, C. lies, Birmingham— Metal bedsteads. 

Dated 2nd December, 1854. 
3534. B. C. Witty, 9, Torriano-avenue, Camden-road-villaa— Artifi- 
cial light. 

2535. R, Hess, Hollo way-road— Voltaic battery. 

2536. D. Bazaine, Paris— Common road railway. 

2637. L, Gantert, Glasgow — Dyeing and bleaching yarns, 

2538. J, Btden, Gosport— Prevention of smoke. 

3539. A. E. L. Bellford, 16, Castle-street, Holborn- Combustible 

gas. 
2640. A, E, L, Bellford, 16, Castle-street, llolborn— Paper and 

pasteboard. (A communication.) 
2541. P. A. le Comte de Fontaine Moreau, 4, South-street, Finsbury 

— Palm leaf hats and carcasses for hats. (A communication.) 

3542. J, Maudalay,- Westminster-road— Ordnance. 

3543, E. Dowling, Little Queen-atreet— Weighing machines. 

2544. H. Strong, Ramsgate— Prevention of smoke. 

2545. J, Lister, Buthven— Dyeing materials. 

Dated Uh December, 1854, 
3546. R. Shaw, Portlaw, Waterford— Looms. 
2550. E. H. Bentall, Heybridge— Locomotives. 
2552. D. Collet, Paris — Transmitting power. 

Dated bth December, 1854. 
3654. T. Almgill, Busby, near Glasgow — Water meter, 
2656. J. H. Johnson, 47, Lincoln 's-inn- fields — Electric telegraphs. 
(A communication.) 



Dated Uh December, 1854, 
2568, Lieut. A. T, J. Bullock, R.N., Woolwich— Life raft. 
2560. C. Costard, and G. P. CollaB,.Jersey— Projectiles. 
2562, J. Gedge, 4, Wellington-str«et South, Strand— Stopping bot- 

ties. (A communication.) 
2564, A. Martin, Westminster —Indigo. (A communication.) 
2566. E. De Mornay, 4, Cork-street, Burlington-gardens— Guns and 
projectiles. 

Dated 1th Decetnhert 1864. 
J. Phelps, Croydon— Damping labels. 

J. Fairrie, Church-lane, Whitecbapel — Preparing solutions of 
sugar for filtration. 
2572, F. C. Blumenthal, and M. L. J. Chollet, Paris— Preserviog 
meats, 
R. A, Brooman, 166, Fleet-street— Spinning frames. (A com- 
munication.) 
2576. S, lleseltine, Harwich — Cannon, shot, and shell. 



2568. 
2570, 



2574, 



WEEKLY LIST OF PATENTS SEALED. 
Sealed \5th December, 1854, 
1354, George Henry Byerley, Paris— Improvements in macMner; 
for the manufacture of bricks, tiles, quarries, tubes, and other 
such like articles. 
1362. Thomas Rhoads, Vine-street, America- square— Improved 
method of framing school slates. 

1376. Astley Paston Price, Margate — Improvements in the treatment 

of cci'tain alloys of tin. 
1388, Thomas Isaac Dimsdale, Hadley— Improvement in the maniw 

facture of gas for lighting and heating purposes. 
1390. William Ellsworth Osborn, Milton, New York— Improvements 

in breech- loading guns or cannons. 
16*27. Francis Preston, Manchester— Improvements in machinery for 

preparing cotton and other fibrous materials. 
1805. Joseph Fowell Walton, Sarratt Hall, Hertford— Improvements 

in obtaining impressions from lithographic stones or plates. • 
1856. Julien Louis Pierre Jean Baptiste Hector Bouvet, Paris^ 

Improved suction apparatus for pumping and exhausting 

purposes. 

2056, George M'Naught, Glasgow— Improvements in saddle-trees. 
2161, James Shanks, St. Helen's— Improved mode of manufacturing 

sulphuric acid. (A communication.) 

Sealed December lUth, 1854. 

1377. Astley Fasten Price, Margate— Improvements in the purifi- 

cation of tin, and in obtaining useful products arising from 
purification. 
1380. Charles Phillips, Offchurch, Warwick— ImprOTement of ap- 
paratus or machinery for reaping. 
1386. Thomas Rudd, Pimlico— Improvements In stands for casks or 
Ijarrels. 

1407. William Palmer, Sutton-street, Clerkenwell— Improvements 
in candle lamps. 

1457. Joseph Sunter, Derby— Improved drilling machinery, 

1467, Thomas Klliott, Manchester — Improvements in safety valves^ 
and apparatus connected therewith, which valves may also 
be used as steam valves. 

1485, William Newzam Nicholson, Newark— Improvements in hay- 
making machines, part of which improvements is applicable 
to carriages generally. 

1505. LordBerriedale, 17, Hill- street- Improvements in the manu- 
facture of paper, and in the production of textile materials. 

1547, Charles, Sewell, Longton Lodge, Longton Grove, Sydenham — 
Improvement in spring hinges for doors and giites. 

1553. Jean Baptiste Dechanet and Antoine Dominique Sisco, Paris- 
Improvements in the construction of railway carriages. 

1569, John Lockhart, junior, Paisley — Improvements in the manu- 
facture of bobbins. 

1907. William Campion, Nottingham— Improvements in rotary 
knitting machine^. 

2067. Joseph Boulton, 1, Coppice-row, Clerkenwell— ImprovemenU 
in dry gas meters. 

2109. Thomas Shcrifi", Glasgow— Improvements in moulding or 
shaping metals. 

•2209. Natliaa Thompson, junior, New York — Improvements in life- 
preserving seats. 

2263. Gustavus Adolphus Soraerby and Charles William Fogg, Mas- 
sachusetts — Improved brake apparatus for railway carriages. 

2265, Ferdinand Charles Warlich, Suffolk-street- improvements 
in generating steam. 

2275. Collin Mather, Salford Iron Worlcs,Manchester— Improvements 
in machinery for boring in the earth, and for actuating a 
hammer for driving tubes into the earth and other uses. 

2325. Joseph Francis, New York— The manufactQre of waggons, 
caissons, and other vehicles applicable to transport military 
and other stores on land or water. 
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